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exclusive adtibuaigeable drawer system 


makes this the “all-purpose” laboratory file 


You can have them ALL in the same unit ... 1" 
drawers, and 2” and 4”, in any combination your filing 
needs call for. Only “LAB-AID” files have this versa- 
tile tracking system which permits instant interchange 
as filing demands vary. Drawers slide smoothly under 


full weight of close-packed slides. Safety stops prevent 


transparencies...and 


accidental withdrawal, and all-steel construction assures 
permanent freedom from warping or binding. 

Units are small enough (19” square) to fit easily on 
a desk, yet each will hold up to 6500 slides. Units can 
be stacked to any height . . . staunch welded-steel con- 
struction includes interlocking angles for stability and 


weight-supporting strength. The “LAB-AID” file is, in 


lantern slides 


simple truth, the “all-purpose” 
file for all laboratory needs .. . 


however large or small. 


storage 


current 
filing 


fili 


All drawers can be con- 
verted from spaced filing 
to compact storage filing 
for vice versa) by removing 
(or inserting) the flexible 
spring liner. 


Please send for Bulletin No. 1600 
laboratory filing cabinet 
THE TECHNICON COMPANY 
215 EAST 149 STREET, NEW YORK 51, N. Y. 
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APPARATUS 


A Complete Electrophoresis 
and Schlieren Laboratory: 


Built-in regulated and stabilized power supply 
. no “B” batteries. 


Integral refrigeration system . . . no ice cubes. 


Internal rapid dialysis facilities. .no addi- 
tional refrigerator. 


Base for sturdy support . . . no special table or 
carriage. 


All optics in air-conditioned space . . . no drying 
agents. 


Cells available for adsorption, diffusion, and 
macro-preparative work. 


Price of the Aminco Portable Electrophoresis Apparatus, 
ready to plug in, and complete with cell, holder, and 
accessories required for immediate operation . . . $2500, 
F.O.B. Silver Spring, Md. 


An unretouched dia- 
gram, actual size, of 
pathological human 
serum. 


WRITE FOR BULLETIN 2281-K 


October 20, 1950 


Apporatus Constants 


Physical Dimensions—Base unit, 24 x 18 x 13 
inches; over-all height, 461% inches. 


Optical Path Length—90 inches. 

Screen Size—3%4 x 44% inches (standard cut film). 
Magnification—2. 

Temperature Control—plus-minus 0.02°C. 
Current Range—1-30 milliamperes. 


A.C. Ripple—less than 0.03% of total current. 


AMERICAN 00, NG. Silver Spring, Md. 
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REFLECTION DENSITIES 


Features 


Extreme Accuracy 
Unsurpassed Stability 
Exceptional Light Sensitivity 
Patented Magnetic Modulation 
No Zero Adjustment 
Convenient Small Size—5” x 7%” x 13” 
Light in Weight—only 11 2 pounds 


The Densichron’s extreme accuracy, small size, and light weight 
qualifies it for use in many of today’s light-measuring opera- 
tions in graphic arts work, scientific research, and industrial 
processes control. Precise density determinations with the 
Densichron in photography and printing allow for the estab- 
lishing of reproducible standards in all light measuring phases 
of this work. 

The Densichron’s ability to measure accurately the light in- 
tensity of the smallest details in photomicrography enables the 
research scientist to resolve the longest exposure times he may 
encounter. 

In industrial processes control (control of thyratons, relay 
amplifiers, and timing devices) the output of the standard 
Densichron may be utilized. This is possible because the out- 
put is an alternating voltage which is proportional to the 
amount of light received by the phototube. Control of this 


Write today for new descriptive folder! 
* Can be supplied for 50 cycle operation at an additional charge of $10.00. 


ASSURES CRITICAL READINGS OF TRANSMISSION AND 


No. 2150 


Patent No. 2424933 


nature is practical in operations requiring strict adherence to 
tolerances, or in any operation which may be so arranged to 
provide minute changes in the intensity of the light flux re- 
ceived by the Denischron. 
Specifications: Density Ranges; 0—1, 1-2, 2-3, and 3-4 
Light measuring Ranges; 5, .5, .05 and .005 foot 
candles 
Sensitivity Controls; 4 decades by the Range 
Switch with one decade continuous and an 
overall control of 10,000 to 1. 
The instrument comes supplied with blue-sensitive light probe 
(or red if specified), five measuring apertures, a cone with 1/8 
inch aperture, and metal support for the probe unit. The 
current consumption is 30 watts. For operation on 115v 60 
cycle A C only.* 


Price $225. 


W. M. WELCH SCIENTIFIC COMPANY 


1515 SEDGWICK STREET, DEPT. 


CHICAGO 10, ILLINOIS, U.S.A. 


Manutacturers of Scientific énstrurments and Laboratery Apparatus 
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Science, founded in 1880, is published each Friday by the 
American Association for the Advancement of Science at the 
Business Press, 10 McGovern Ave., Lancaster, Pa. Entered 
as second-class matter at the Post Office at Lancaster, Pa., 
January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in 
the Act of a 28, 1925, embodied in Paragraph (d-2) 
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Just Published - Volume III 
METHODS IN MEDICAL RESEARCH 


EDITED BY RALPH W. GERARD, M.D. 
Professor of Physiology, University of Chicago 
Governing Board: IRVINE H. PAGE, M.D. (Chairman); A. C. IVY, M.D.; COLIN M. 


MacLEOD, M.D.; CARL F. SCHMIDT, M.D.; EUGENE A. STEAD, M.D.; DAVID L. 
THOMPSON, Ph.D. 


The newest volume in this important series is now ready. In the words of one reviewer these unique 
books are “commended to all who are interested in the recent developments in medical research and 
especially to those who have chosen the noble way of an investigator.” 

Sections and Associate Editors of Volume III are as follows: Genetics of Microorganisms (S. E. Luria) ; 
Assay of Neurohumors (J. H. Gaddum); Selected Psychomotor Measurement Methods (Walter R. 
Miles); Methods for Study of Peptide Structure (C. H. Li). 320 pages, illustrated. $7.00. 


VOLUMES I AND II ALSO AVAILABLE 


Volume I. Edited by VAN R. POTTER, M.D., Pro- Volume II. Edited by JULIUS H. COMROE, JR., 
fessor of Oncology, University of Wisconsin. Sections M.D., Professor of Physiology and Pharmacology, 
and Associate Editors are: Assay of Antibiotics (Henry Graduate School of Medicine, University of Pennsyl- 
Welch); Circulation: Blood Flow and Measurement vania. Sections and Associate Editors are: Methods 
(Harold D. Green); Selected Methods in Gastro- of Study of Bacterial Viruses (Mark H. Adams); Pul- 
enterologic Research (A. C. Ivy); Cellular Respira- monary Function Tests (Julius H. Comroe, Jr.) ; Assay 
se00 8 R. Potter). 370 pages; 83 illustrations. of Hormonal Secretions (Eleanor H. Venning). 361 


pages; 51 illustrations. $6.50. 


Scientific Monthly’s review of Volume I said: “A necessary text and refer- 
TH E N EW ence for all . . . either within or on the edge of this field. Will be useful 


for students and teachers. The reviewers are impressed also with its use- 


M F D j C A L fulness to practicing physicians and experimental medical scientists.” 


Volume II, recently published, maintains the same high level and as a unit 


the two volumes offer today’s complete and up-to-date coverage of medical- 
p H YS i CS physical and biophysical problems. Edited by OTTO GLASSER, Ph.D.; 
Head, Department of Biophysics, Cleveland Clinic Foundation. Vol. I, 1792 
pages, 1382 illustrations, $20.00. Vol. II, 1227 pages, 978 illustrations, 
EDITED BY GLASSER 


$25.00. Special price when both volumes are ordered at one time, $40.00. 


The Year Book Publishers, Inc., 200 East Illinois Street, Chicago 11, Illinois 
Please send books checked: (]C.O.D. [ Remittance enclosed. 


Methods in Medical Research Medical Physics 
Sc. 10-20-50 
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AUTOMATIC WATERING SYSTEM 


(ILLUSTRATED 


and 


LABORATOR 
CAGES 


EQUIPMENT 


Laboratory Animal Equipment for your every need 


What’s your problem? Is it housing a large number 
of laboratory animals in a limited space or finding 
that “special answer” to an unusual cage need? 
There is a Bussey cage and rack to end your search. 

We make cages, racks, automatic watering 
systems or complete equipment for the housing 
and sanitary care of all laboratory animals. Bussey 
Products Co. offers complete cage units that assure 
maximum efficiency, compact sizes and minimum 
work for the user. 


The improved “Permaweld” welded-wire construc- 
tion is a result of top-notch) engineering. Our 
modern production techniques permit price econ- 
omy. The results can’t be beat. Hundreds of the 
country’s leading laboratories gan tell you that. 
Need help on a tough “special problem”? 
Our engineers will gladly assist you with any size 
and type of cage‘or rack to meet your special 


‘ applications. Jast write for our catalog or submit 


your specifications. 
BUSSEY PRODUCTS CO., 6000-19 W. Sist'St., 


October 20, 1950 
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An exploration from the observatory 


Stellar Evolution 
By OTTO STRUVE 


@ One of the world’s greatest astronomers discusses the sum 
of centuries of speculation on the probable course of evolution 
in stars, and gives a full report of his own conclusions. Suffh- 
cient background is included to enable anyone with scientific 
training to follow the argument. Mr. Struve is Chairman of 
the Department of Astronomy at the University of California. 


At your bookstore, PRINCETON UNIVERSITY PRESS 


$4.00 


QUICK... CONVENIENT... ACCURATE 


HIGH VACUUM MEASUREMENT 


UCCESS in high vac- 
uum work is de- 
pendent on accurate 
vacuum measurement. 
Stokes McLeod High 
Vacuum Gages pro- 
vide a check on the 
quality of the pro- 
cessed product. They 
tell whether or not a 
vacuum system is tight 
and functioning prop- 
erly, and measure the 
efficiency of the vac- 
uum pump and other 
equipment. 
Stokes McLeod 
Gages are standard 
+ equipment on high 
vacuum installations... 
a quick, convenient, 
Write for descriptive litera. Sependable means for 
ture on Stokes McLeod High accurately measuring 
Vacuum Gages, including Vacuum from .01 mi- 
prices. crons to 50 millimeters. 


F. J. STOKES MACHINE CO. 


5958 TABOR ROAD 
PHILADELPHIA 20, PA. 


F.J.STOKES MACHINE COMPANY 


RESEARCH BIOCHEMICALS 
for 


Biological & Microbiological 
INVESTIGATIONS 


WRITE FOR 


NEW 
CATALOGUE 


#S-900 
October 1950 


Listing nearly 500 Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 
CLEVELAND 5, OHIO 
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Cold Enough 
to Freeze... 


the Resistance 
Out of Metals 


When temperatures drop low enough... say 
450 degrees below zero . . . bouncing 
molecules come to a virtual standstill, 
eliminating resistance to the flow of elec- 
tricity so that current will flow indefi- 
nitely—even after the power supply has 
been cut off. 

The illustration shows this phenomenon 
being demonstrated. A circuit has been sub- 
merged in liquid helium at a temperature of 
452 degrees below zero. The demonstrator 
... Dr. Aaron Wexler . . . has “pulled the 
plug”, disconnecting the circuit. The needle 
on the upper scale reads zero—no current 
is entering the circuit. 

Yet, the indicator on the recorder below 


shows that 7,000 amperes are flowing 
through a cylinder of niobium. 

So we have a phenomenon .. . one of the 
dividends from pure research that is con- 
stantly under way with Westinghouse. This 
particular result of research may lead, for 
example, to new and better methods of 
electric power transmission, to mention 
only one possible application. 

Such research into the behavior of matter, 
particularly metals, at super-cold tempera- 
tures, is typical throughout the history of 
Westinghouse . . . it demonstrates one 
reason for the dynamic force of American 
industry ... it suggests why Westinghouse 


can live with such a strong statement as... 
G-10102 


you CAN BE SURE..iF irs Westinghouse 


October 20, 1950 
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Extremely Accurate Temperature Control 
at any Point between 38°C. and 260°C. 


THE CASTLE HEAVY-DUTY HOT-AIR STER- 
ILIZER is made of lifetime stainless steel 
with heavy insulation. A circulating fan 
provides full circulation of air .. . elimi- 
nates “hot” and “cold” spots ... insures 
uniformity of 4°C. 


This Super-Standard Castle Sterilizer is 
electrically heated . . . is designed and 
built for constant, extra heavy work in the 
laboratory. Exceptional accuracy of con- 
trol enables you to use this sterilizer also 
as a drying oven. 


For complete information write: Wilmot 
Castle Co., 1212 University Ave., Roch- 
ester 7, N. Y. 


Accurate dial type thermometer provided 


Af, Bacteriological 
Apparatus 


STATHAM 
Physiological Pressure Transducers 


EKG. 
or 
Recorder 


The Model’ P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers. 

Please write our 

Engineering Department 

for more specific data, 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


Laboratory Pre-Tested 
for Microbiological Uses 


| CASEIN 
‘HYDROLYSATES 


"Vitamin Free” Casein Hydrolysate GBI 
For U.S.P. and other standard assays for 
B-Complex vitamins, amino acids and bac- 
terial nutrition studies. 
LIQUID —acid hydrolysate (sterilized) 
1 doz. 100 ml. bottles — $16.00. 
POWDER — enzymic hydrolysate (/yophilized) 
Each bottle of dry powder makes 100 ml. 
of solution, 1 doz. bottles — $17.50. 
Related GBI Products 


Other special microbiological media, crystalline 
vitamins, amino acids and miscellaneous 
biochemicals. 


Write for Catalog No. 677 
GENERAL BIOCHEMICALS, INC. 


60 LABORATORY CHAGRIN FALLS, 


PARK OHIO 
Keo U.S vot. OF. 
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ENGINEERING MECHANICS. New 3rd edition 
By S. TrmosHenKo and D. H. Youne, Stanford University. Ready in November 


Designed to develop in the student a strong foundation in the fundamental principles of mechanics, 
to acquaint him with as many general methods of attack as possible, and to illustrate the appli- 
cation of these methods to practical engineering situations. 


MOISTURE REQUIREMENTS IN AGRICULTURE. Farm Irrigation 


By Harry Burcess Roz, University of Minnesota. McGraw-Hill Publications in Agricul- 
tural Engineering. 413 pages, $5.50 
Presents a detailed and complete treatise on moisture requirements in agriculture from the point 
of view of irrigation engineering. Material has been drawn largely from the author’s experi- 
ence in teaching professional students the principles and practices of soil-moisture regulation. 


BOTANY. A Textbook for Colleges. New 2nd edition 


By J. Ben Huu, Pennsylvania State College; Lee O. OverHoutTs, and Henry W. Popp, 
Pennsylvania State College. McGraw-Hill Publications in the Botanical Sciences. 690 
pages, $5.00 
This book has been revised carefully in order to record advances in the field in recent years and 
to eliminate shortcomings revealed by teaching of the original edition. This revised edition treats 
recent advances in the science in photosynthesis, respiration, fermentation and enzymes, metabo- 
lism, hormones and vitamins, antibiotics, the use of ‘‘tagged elements’’, hydroponics, ete. 


ELASTICITY. Proceedings of Symposia in Applied Mathematics. Volume III 
Editor-in-Chief, R. V. Cuurcui1, University of Michigan. In press 


Includes a selection of recent advances and developments in the mathematical theory and applica- 
tions of elasticity and plasticity. The book presents contributions to the subject made by special- 
ists in these fields during the past two or three years. 


Send for copies on approval 


330 WEST 42ND STREET, NEW YORK 18, 


October 20, 1950 
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_ [WO MORE TEACHING ADVANTAGES 


CHANGE IN PRICE! 


NEW! Instantaneous focusing with 
CERTAIN accuracy 


Save time, eliminate error! Simply insert the 
specimen slide in the prefocusing gage...a 
quick turn of the coarse adjustment brings 
gage and slide in contact... and the slide is 
placed on the stage... IN FOCUS! 


NE W! Improved image quality 


New 4mm and 16mm parfocal objectives 
with improved resolution and image quality 
—one with yellow knurling, one with green, 
so you can see at a glance that the correct 
objective is in position. 


See THE DIFFERENCE 
with A DEMONSTRATION 


See how you save valuable class time 
.» how much more quickly and easily 
your students learn proper microscope 
technique... with the many advantage- 
features of the “FL” Microscope. 


WRITE for a demonstration and lit- 
erature to Bausch & Lomb Optical Co., 
642-DD St. Paul St., Rochester 2, 
N. Y. 
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National Academy of Sciences 


Abstracts? of Papers Presented at the Autumn Meeting, October 9-12, 1950 
General Electric Company Research Laboratory, Schenectady, New York 


Measurement of the Intensities of X-Ray 
Reflections from Single Crystals Using a Geiger 
Counter X-Ray Spectrometer; Application to 
Beryllium Oxide 


W. L. Roth, General Electric Research Laboratory 


A beam of x-ray incident on a crystal produces a dif- 
fraction pattern that is characteristic of the atomic 
arrangement in the erystal. Conversely, by measuring 
the intensities of the diffracted radiation, it is possible 
to compute the distribution of electron density, i.e., the 
atomic structure. The usual experimental arrangement 
for observing these data is to rotate or oscillate a single 
crystal in a monochromatic beam of x-rays, and to ob- 
serve the diffraction pattern on photographic film. One 
of the principal limitations of the method is the diffi- 
culty of obtaining sufficiently precise intensity data over 
a wide range of intensity. 

In the apparatus to be described here, the diffracted 
radiation is measured with a Geiger-Miiller type counter, 
using a GE x-ray spectrometer in conjunction with a 
precision apparatus for tilting and rotating the crystal 
as desired. By this means, the diffracted intensities can 
be determined with greater accuracy and convenience, 
and consequently the method shows promise of elucidating 
many fine details of the atomic and electron structure of 
crystals. 

Some preliminary results on the diffraction patterns 
obtained from beryllium oxide are discussed. 


Ordering Reaction as a Phase Transition 


A. H. Geisler and D. L. Martin 
General Electric Research Laboratory 


A survey of the literature on the ordering reaction in 
alloy solid solutions, combined with new data on several 
alloy systems, serves in the present research to show that 
the ordering reaction is truly a phase transformation of 
the conventional type. The mechanism of the reaction 
was studied by metallographic and crystallographic 
analyses, and the kinetics by electrical resistance mea- 
surements. Sufficient evidence was found to permit the 


1Contiued from ScreNcR, 112, 419 (1950). 
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following rationalization of the process in terms of fea- 
tures analogous to those of a conventional phase trans- 
formation : 

1. The disorder —> order transition is a heterogeneous 
reaction which involves nucleation of the ordered phase 
and growth by migration of a phase boundary. 

2. Under certain conditions of temperature and com- 
position the ordered phase may coexist in equilibrium 
with the disordered phase; i.e., a two-phase field sepa- 
rates the fields of order and disorder in the phase dia- 
gram as required by the phase rule. 

3. The degree of order in intermetallic compounds, as 
well as in superlattice, is a function of temperature. 
Thus the only distinguishing feature of these two types 
of structures is that at temperatures below the melting 
point the superlattice transforms into a phase with ran- 
dom atomic distribution. 


A Comparison of Light Microscope and Electron 
Microscope Images of Identical Surface Areas 


Ernest Fullam, General Electric Research Laboratory 


A serious diffieulty encountered in the use of the elec- 
tron microscope is the interpretation of the image pro- 
duced by it in relation to the more familiar light miecro- 
scopical image. Basically this is caused by the difference 
in the mechanism of image formation. In addition the 
difficulty is augmented, in the examination of surface at 
least, by the necessity of using very thin replicas. The 
electron image can be formed only by the transmission 
of electrons through the object, in this case the replica. 

To minimize the difficulty of image interpretation, 
particularly of metals, it is desirable to compare identical 
areas at the same magnification in both the light and 
electron microscopes. The principal difficulty involved is 
in locating the identical area of the sample in each in- 
strument. 

A relatively simple technique is proposed whereby an 
acute angle is scribed, with a sharpened needle in a 
micromanipulator, on the surface of a polished and 
etched metal sample. This angle, enclosing or adjacent 
to the desired surface structure, is readily observed 
directly in the light microscope. By the use of a modi- 
fied double-replication procedure and marked specimen 
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screens, it also may be readily located in the electron 
microscope. Using the apex of the angle as a common 
reference point, many areas adjacent to it may be easily 
recognized in both instruments, even though the surface 
has no distinctive natural structure that may be readily 
identified. 

By this method image interpretation is greatly facili- 
tated through the direct comparison of the micrographs 
from both microscopes of the same surface structures. 


Isothermal Rate of Solidification of 
Mercury Droplets 


D. Turnbull, General Electric Research Laboratory 


The variation with temperature of the rate of solidifi- 
cation of an aggregate of mercury droplets may be de- 
scribed by the following equation that assumes nucleation 
of crystals to be the rate-determining step: 

I=A exp. [- K 0°/(AF y)*kT], 
where I =solidification frequency of droplets (em® or 
sec) 
K= shape factor 
o= interfacial energy/cm* between crystal nucleus 
and liquid 
AFy=free energy difference/em* between phases of 
infinite volume 
A= constant or sec*) 


An aggregate of mereury droplets (2-6 diameter) 
dispersed in hydrocarbon media and prevented from 
coalescing by a stearic acid film has been found to 
solidify with a measurable frequency in the temperature 
range —98° to —102° with o= 24.0 ergs/cm* (for spheri- 
cally shaped nucleus) and 4=10" em™ sec* in good 
agreement with the value 10® predicted from reaction rate 
theory. 

Mercury droplets (10-50, diameter) coated with a 
film of mercuric iodide solidify in the temperature range 
86.5° to —87.5° with o=29 ergs/em® and 4 = 10" 
sec* in apparent disagreement with rate theory. I 
changes by a factor of 100/degree in the temperature 
range of the measurements. The isotherms can best be 
described on the hypothesis that J is proportional to the 
volume of the droplets, but the agreement is almost as 
good when it is assumed that J is proportional to their 
surface area. 


An Approximate Crystal Structure for the 
Beta Phase of Uranium 


Charles W. Tucker, Jr. 


Knolls Atomic Power Laboratory 
General Electric Company 


An approximate crystal structure for the beta phase 
of metallic uranium (stable between 660° and 760°) 
has been deduced from x-ray diffraction measurements 
made on single crystals of the phase retained in an alloy 
containing 1.4 atomic percent chromium and rapidly 
cooled from approximately 720° C. The diffraction data 
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and other measurements show that the unit cell of the 
beta phase is tetragonal with a,=b,=10.52A, ¢,=5.57A, 
and contains 30 atoms. Of the three possible space 
groups (D™,,, C*,, and D*% 4), appears definitely 
excluded; of the remaining two, C‘,, thus far appears to 
account adequately for the diffraction intensities. Ap- 
proximate positions of the 30 atoms in the unit cell have 
been deduced using the Patterson and Patterson-Harker 
F* syntheses and the Fourier electron density synthesis. 

The structure of the beta phase is a layer structure, 
with the layers being parallel to the ab) plane of the 
unit cell at %4 ¢ and % e¢. Approximately midway be- 
tween the layers are atoms that are linked to the atoms 
in the adjacent layers but not to each other. The layers 
are quite closely related to those found in the basal planes 
of the familiar hexagonal close-packed structure except 
that atoms at the center of certain hexagons are dis- 
placed normal to the layers to form the set of atoms 
found midway between the layers. 

The low symmetry and complexity of the structure 
account for the hard, brittle nature of the phase. The 
interrelations between the alpha, beta, and gamma phases 
of the metal are clear from the beta-phase crystal struc- 
ture, but the precise mechanism of the transformations 
has not yet been studied. 


Thermodynamics of Coherent Precipitation 


J. G. Leschen and J. C. Fisher 
General Electric Research Laboratory 


The properties of alloys are greatly influenced by the 
presence of finely dispersed particles of a second phase, 
which usually are produced by rapidly cooling the alloy 
from a high temperature where the single phase is stable 
to a low temperature where a two-phase mixture is stable. 
Particles of the second phase then form and grow at 
rates characteristic of the precipitation mechanism. 

There are three important mechanisms whereby par- 
ticles of a second phase can precipitate: (1) the par- 
ticle can be strain-free and of equilibrium concentration. 
Here the volume free energy decrease is a maximum, 
and large particles are stable up to the usual thermo- 
dynamic limit of the two-phase region. (2) The par- 
ticle can have equilibrium composition and be strained, so 
that continuity of the lattice (coherency) is maintained 
across the particle-matrix interface. Although the strain 
energy lowers the maximum temperature at which such 
particles can form, a decrease in interfacial free energy 
resulting from the coherent interface favors their 
nucleation. (3) The particle can be coherent and of 
the same composition as the parent solid solution. Here 
the maximum temperature at which the particle can 
form is very low, but its nucleation and growth are 
speeded, for the interfacial energy is small and no 
long-range diffusion is required. 

Coherent precipitates, with equilibrium composition 
and with the same composition as the parent solid solu- 
tion, have been observed. It is shown that the upper 


; temperature limit for the existence of either type, the 
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plane of the matrix crystal parallel to which plates of 
the precipitate form, and the equilibrium composition 
of coherent precipitates, can be caleulated from the 
erystal structures and lattice parameters of the two 
phases and the elastic constants of the precipitating 
phase. 


Copper-Copper Interfacial Free Energy 


G. W. Sears, General Electric Research Laboratory 


A small drop of liquid lead resting on the surface of 
a copper single crystal tends to assume an equilibrium 
lenslike shape determined by the relative interfacial 
free energies o 3-2, 6 1-3 and o 2», where the subscripts 
1, 2, and 3 refer to Cu(s), Pb(1) and Pb(v) phases, 
respectively. When this system is heated to 800° C for 
several hours, the copper atoms become sufficiently 
mobile that equilibrium is apparently attained. 

In the present investigation lead powder was lightly 
dusted on the polished end of an outgassed cylinder of 
OFHC copper. The specimen was heated for 8 hr at 
800° C in a hydrogen atmosphere. After cooling, the 
specimen was cross-sectioned and polished normal to the 
lead-covered surface. The polished section was examined 
for lead drops at x 500 following a light dichromate etch. 

Although the equilibrium angles defined by the inter- 
section of the Pb(v)—Pb(1), Pb(1)-Cu(s), and Pb(v)- 
Cu(s) phase boundaries were found to have been dis- 
torted upon solidification of the lead drop, it was possible 
to calculate the equilibrium angles from measurements 
on the thickness and length of drops. 

Since the absolute value of the surface tension of liquid 
lead, i.¢., o os, is already known, the values o ;.. and o ;-5 
ean be calculated. Smith has measured the ratio o ,_,/o 
and from his data the absolute interfacial free energy of 
a copper-copper grain boundary can be determined. 


Energy Loss of Electrons in Passing 
Through a Phosphor 


L. R. Koller and E. D. Alden 
General Electric Research Laboratory 


Although the penetration of electrons into thin metal 
foils has been investigated no experimental data are 
available on the penetration into phosphors. This is 
largely because phosphors have not been available in 
thin films of uniform thickness. Recent developments 
have made it possible to form very thin uniform layers 
of ZnS. Studies of the luminesence of these films under 
electron bombardment give information concerning the 
penetration and the loss of energy of electrons in the 
phosphor. 

The films used varied in thickness from 0.1 to 0.5 yp. 
They were excited by electron bombardment in a demount- 
able, post-accelerator cathode-ray tube at voltages up to 
30 kv. The data were recorded by photographing the 
trace on a cathode-ray oscilloscope, with the beam 
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voltage impressed on the horizontal and photocurrent 
on the vertical plates. In this way, the voltage bright- 
ness relation was studied for a number of screens of 
different thickness. 

The voltage brightness curves show a linear increase 
in brightness with increasing voltage, pass through a 
maximum, and then fall gradually. From the curves, 
the voltage at which electrons pass all the way through 
the phosphor and enter the glass may be determined and 
the absorption coefficient calculated. The maximum 
brightness occurs at still higher voltages. This depar- 
ture of the shape of the curves from the ideal Thompson- 
Whiddington law is an indication of a significant amount 
of electron scattering. The relation between scattering 
and voltage is obtained from the curves. 


Marcasite Fauna in the Ludlowville Formation 
of Western New York 


Donald William Fisher, Union College 


A remarkable faunal assemblage with an unusual mode 
of preservation occurs in the Ludlowville formation of 
western New York. The fossils are found preserved 
within marecasite concretions, the fossils themselves being 
either wholly or partly replaced by marcasite. These 
concretions form a clearly defined horizon marker within 
the upper part of the Ledyard shale member, traceable 
from Lake Erie to east of East Bethany, New York, a 
distance of 50 miles. This paper is concerned with the 
fauna occurring within the concretions, and an expla- 
nation is offered as to the conditions that brought about 
this unusual feature. 


Direct Probability Sequential Analysis; Unified 
Foundation for Finite or Infinite Universes 
and the Poisson Binomial Limit 


William R. Thompson 


Division of Laboratories and Research 
New York State Department of Health, Albany 


The writer broached the subjects of sequential analysis 
and of objective (eybernetic) experiment-steering systems 
that gave fundamental relations for statistical inferences 
not requiring knowledge of original distribution form of 
the sampled universe 0. Appropriate interpretation of 
these relations yields a broad base providing direct- 
probability sequential analysis systems as exact solu- 
tions for stipulated conditions that are about the com- 
monest practically met. Conditions may be considered as 
equivalent to those where ¢ is the unknown relative fre- 
quency of unsatisfactory individuals in a lot or uni- 
verse U: (I) finite of aggregate number N, or (II) 
infinite; and, after m random observations, we wish 
to reject U if possible, with a tolerable risk q that 
p’ exceed ¢, or to accept U if possible, with a tolerable 
risk § that @ exceed p’”’, or otherwise to take another 
observation, ete. Values of a, B, p’, and p”>p’ are 
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prescribed; (p’, p”) is the indifference interval. Case 
II has already been given in abstract, with criteria 
in terms of the incomplete beta function; Case I 
analogously employs the four-argument psi function. 
Case III is derived from II as the Poisson binomial 
limit as with constants: 
and m”=n- p”, respectively, used analogously to q, p’, 
and p”, such sampling being replicated in y stages, 
analogous to n observations in Case II. In any ease 
with the nonzero interval of indifference (p’ < p”), a 
decision (to accept or reject U) will be reached accord- 
ingly within a predeterminable amount of sampling 
(m—M, in I or II, vSvo in Case III). In contrast, 
the probability-ratio sequential systems that have been 
widely used in such situations lack such a feature; 
indeed, arbitrary truncation has been used as a crude 
eure. This and other objectionable features result 
from their failure to meet the stipulated conditions 
completely as they are met by direct probability 
sequential analysis. An experiment-steering applica- 
tion has been suggested elsewhere. 


Null Polygons 
Edward Kasner, Columbia University 


By a null polygon we mean a plane polygon each 
of whose sides is of length zero. So we have n corn- 
ers, P,, ... Py, and n sides P,P,=0, P,P,=0,... 
PnP,=0. We study the set of all diagonals. They 
are not zero. What is the theory of the diagonals? 
This is the problem of this paper. 

Naturally, ali our polygons are imaginary. The first 
interesting case is the quadrilateral, n=4. Here we 
have 2 diagonals. Theorem: the sum of the squares 
of the diagonals equals zero. The next interesting 
case is the hexagon, n=6. Here we have 9 diagonals, 
3 major and 6 minor. 

All our theorems are most conveniently stated in 
terms of the square of distance. The span (13) will 
mean the square of distance P,P,. 

Theorem I: (13)+(24)=(14). Thus the major 
diagonals are expressed in terms of the minor. The 
next question is what are the interrelations of the 
minor diagonals. Theorem II: in any null hexagon 
the differences of the spans of opposite minor diag- 
onals are equal. 

Our theory can be extended to polygons of more 
sides and to polygons in space of 3 or more dimensions. 
Applications can be made to restricted relativity. 


Stalk Formation in Dictyostelium 


Kenneth B. Raper 
Fermentation Division, Northern Regional 
Research Laboratory, Peoria, Illinois 


Species of Dictyosteliwm, a genus of pseudoplas- 
modium-forming slime molds, afford exceptionally favor- 
able material for observing the emergence and elabo- 
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ration of morphogenetic patterns. The pattern of the 
fruiting structure, or sorocarp, arises through the whole 
community of closely coordinated individual cells, or 
myxamoebae, functioning as a unit. During differen- 
tiation, individual cells assume whatever form is neces- 
sary to produce a sorocarp of characteristic form and of 
dimensions proportional to the mass of myxamoebae 
comprising the organization. 

The formation of stalks, or supporting structures, is 
most important to the consummation of developmental 
patterns, and this is accomplished by a process that is 
unique to the Dictyosteliaceae. In the higher plants, 
tissues generally assume rigidity and definitive form by 
an orderly sequence of cell divisions followed by intra- 
cellular deposition of cellulose. In these microorganisms, 
cellulose (or a celluloselike material) is apparently first 
produced extracellularly, perhaps in a manner analogous 
to that reported for species of Acetobacter or the tuni- 
cates. This material then condenses to form a centrally 
placed continuous tubular sheath of a diameter propor- 
tional to the mass of cooperating myxamoebae. As this 
sheath is extended in length, the myxamoebae entrapped 
within it become vacuolate and fitted together into a 
compact parenchymalike tissue constituting the stalk, or 
sorophore. The walls of individual stalk cells subse- 
quently become thickened and comparatively rigid by 
localized cellulose deposition. Whereas, species of 
Dictyostelium are not believed to bear direct phylogenetic 
relationship to higher plants or animals, they represent 
easily propagated primitive forms wherein the transition 
from a unicellular to a multicellular level of organization 
is effectively bridged. 


Demonstration of New Processes of Blood 
Collection and Separation of Red Blood Cells, 
White Blood Cells, and Platelets; Protein, 
Glycoprotein, Lipoprotein, and other 
Components of Plasma 


Edwin J. Cohn and Associates, Harvard Medical School 


Separation from each other of the formed elements of 
blood, as well as the diverse protein and other complexes 
of plasma, was undertaken in order more completely to 
understand the nature and function of each, the equi- 
libria in which each is a component, both within the blood 
and with the tissues, the optimum environment of 
stabilizing each, the optimum method of sterilizing each, 
and of preserving and utilizing each in the interest of 
national health and security. 

Blood is collected in nonwettable equipment; calcium 
is removed by exchange resin; dextrose is made available 
continuously for all cells, red cells separated from white 
cells and platelets by sedimentation in the presence of 
reversible rouleaux-forming fibrinogen substitutes; white 
cells and plateletes by new and especially devised long 
traverse and falling film centrifugation. Prothrombin 
and prothrombin conversion accelerator are adsorbed by 
BaSo, and separated from each other by fractional elu- 
tion in an ethanol-water mixture at -5° C. Fibrinogen, 
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plasminogen, and antihemophilic globulin are precipi- 
tated near the pH 7, as in previous methods, at low 
ethano] concentration as sodium salts; q and 6 lipo- 
proteins, steroid, and certain hormones, Seegers acceler- 
ator globulin, isoagglutinins, y-globulins, and amylase 
are precipitated under the same conditions as zine salts. 
Lipoproteins are fractionally extracted from remaining 
components of this fraction in glycine-ethanol-water 
mixture, y-globulins from remaining components as pre- 
viously. Albumins and glycoproteins, iodoprotein, § 
metal-combining protein, phosphatase and esterase en- 
zymes, certain hormones, and all but small proteins are 
precipitated from ethanol-water mixture near pH 7 as 
zine salts, the acid glycoprotein as a barium or cadmium 
salt. 

New methods of subfractionation by extraction in 
ethanol-water mixtures in the presence of bivalent metals 
and metal buffers are supplanting earlier procedures and 
rendering possible separation of all proteins without 
increase of ethanol above mole fraction .09 at —8° C near 
pH 7. Metals are removed by exchange resin before 
proteins are concentrated. Lipoproteins are separated 
from each other and preserved as concentrates; all other 
proteins are dried from the frozen state. 

The formed elements, all proteins, amino acids, pep- 
tides, and related substances, the colloidal polysaccharides 
related to isoagglutinogens, and all other nitrogenous 
components of plasma, are separated and concentrated, 
it is believed, more nearly in their natural state than 
has heretofore been possible. 


A Multiple Pressure Gage of the Resistance Type 


S. P. Schlesinger (formerly of Union College) 


Recently there has been a great deal of interest shown 
in the testing of small models in supersonic and hyper- 
sonic wind tunnels. Although there has been improve- 
ment in the methods used in measuring model forces, 
little has been done in the development of new methods 
of measuring quickly and accurately the many pressures 
of interest to the aerodynamicist. This paper describes 
a pressure-measuring device that gives electrical responses 
to several pressure impulses, and is small enough to fit 
inside the model tested. The device makes use of the 
change in circumference of a series of concentrically 
arranged extremely thin copper tubes when exposed to 
given pressure differentials, this change being trans- 
mitted to bonded resistance wire, which in turn gives 
recordable electric signals. An equation showing theoret- 
ical signal is given, and the development is outlined. The 
nine units built by the author are described, as are the 
results of testing. Suggestions for further tests and 
several methods of improving performance are discussed. 


The State of the Primitive Earth 
Harold C. Urey, University of Chicago 


(1) The face of the moon records the terminal phase 
of its formation from planetesimals which contained 
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both iron-nickel and silicate phases. Presumably the 
earth collected similar material at the same time. (2) 
The generally quoted radius of Mars must include a 
rather thick atmosphere, according to Wright and 
Trumpler. Using Trumpler’s radius the ratio, e/®, is 
found to be 1.21 as compared to a caleulated value of 1.22 
for a compressible Mars of uniform composition, and of 
1.02 for a Mars with approximately the present earth 
structure. (¢ is the oblateness and @ the ratio of centrifu- 
gal to gravitational force at the equator.) Thus Mars is 
nearly uniform in composition and contains about 30 
percent of iron phase. The earth probably had a similar 
structure initially. (3) The marked increased density 
of the earth between 400 and 1,000 km is most plausible 
by assuming the presence of iron phase below this level. 
(4) The secular accelerations of the sun and moon do 
not agree with the tidal friction theory. However, if 
iron phase is now sinking to the core at the rate of 7 x 10°” 
g sec", the discrepancy is removed. This rate would pro- 
duce the present core in 8x 10° years. This time is too 
short, but the core probably was not formed at a constant 
rate. (5) The heat balance of the earth indicates too 
much heat generation if gravitational energy due to 
formation of the core as well as radioactive heat, is 
included, unless the earth has expanded its radius by 
2x10 km, because of the more compressible silicate 
moving from higher to lower pressure regions, and the 
less compressible iron moving in the reverse sense. It is 
concluded that the evidence favors a primitive earth of 
grossly uniform composition and that the core has been 
formed during geological time, and in fact that it is 
still growing. 


The High Temperature Stage in the Evolution 
of the Terrestrial Planets 


Harold C. Urey, University of Chicago 


The evolution of the terrestrial planets proceeded 
from a gaseous cold nebula containing dust through a 
higher temperature stage to one at low temperature. 
Iron sulfide is unstable with respect to reduction above 
1,200° K in the presence of cosmic proportions of hydro- 
gen and sulfur and yet is a prominent constituent of iron 
meteorites; hence, these meteorites could not have been 
deposited from a completely volatilized state. The sulfide 
must have been formed at low temperatures, and the 
high-temperature stage must not have existed long enough 
to establish equilibrium. This means that substantial 
bodies up to about 100 km in radius (estimated size of 
the Imbrium planetesimal) were accumulated during the 
low-temperature stage. 

Silicates would be reduced to silicon hydride and metals 
at 2,000° K and at hydrogen pressures of ~ 1 atmos- 
phere or greater. Since silicates are regular constituents 
of pallasite meteorites, whose structures show that the 
iron was once molten, the temperature, pressure, duration 
of the high-temperature stage, and size of the objects 
were such that all the silicate was not volatized. If the 
conditions had been such that iron was volatilized and con- 
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densed in an iron rain, no silicate could be present mixed 
with the condensed iron. Hence, again, temperatures be- 
tween 1,500° C and ~ 2,800° C are indicated. The silicon 
hydride provides a volatile substance for removing silicon 
from the nebulae, thus producing the different densities 
of the planets. 

It is assumed that the meteorites are fragments from 
a planetary nebula which did not quite produce a planet 
and also, perhaps, from the planetary nebulae of the 
earth and Mars. Gravitationai energy could not have 
heated them to high temperatures, and hence they were 
heated from the exterior by the contracting gases of the 
nebula. These conclusions are the same as those re- 
quired to preserve water, nitrogen, mereury, and carbon 
on the earth while the inert gases were lost. 


On the Origin of the Solar System 


Gerard P. Kuiper, University of Chicago 


The origin of the planets and the smaller bodies in the 
solar system can be attributed to the interaction of two 
processes in the preplanetary gas cloud: large-scale tur- 
bulence and gravitational instability. The cloud may be 
assumed to be of cosmic composition: 98 percent hy- 
drogen and helium and the rest heavier elements. Re- 
gardless of the original nature of the cloud, it will con- 
tract because of internal collisions and energy losses by 
radiation, and will develop into a flat disk in near-hydro- 
static equilibrium, with the parts rotating around the sun 
in nearly free Kepler orbits. However, on this broad 
picture a finer density pattern will be superimposed, 
caused by turbulence. The scale of the eddies increases 
proportionally with the distance to the sun. 

The eddy pattern in itself will not lead to the forma- 
tion of planets. If the density of the cloud remains 
below a certain critical value, in spite of the contraction 
process referred to, the eddy pattern will change cease- 
lessly until the cloud will finally dissipate by turbulent 
dissipation, caused by internal viscosity operating in a 
cloud having different angular speed at different distances 
to the sun. But, if the density of the cloud exceeds the 
critical value, gravitational instability will become opera- 
tive. The large-scale density fluctuations will be ampli- 
fied indefinitely until gravitationally stable subclouds 
(protoplanets) have formed, which together sweep up the 
entire volume previously occupied by the preplanetary 
cloud. The outer fringe of this cloud, however, will not 
attain the critical density and, in this region numerous 
small bodies are expected to form. This region (outside 
Neptune and Pluto) will have produced the comets. It 
is found that some 10” condensations will form, each 
having a diameter of about 1 km and less. This number 
and this size are just what is required to account for the 
present-day comets. The expected composition (mostly 
ices of H,O, CO., NH;, and CH,) is precisely what is 
found empirically to be the comet composition. The 
dynamics of lifting the comets out of their ring of 
formation is discussed; Pluto appears to play a decisive 
role in this process. 
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The density requirements valid for the formation of 
stable protoplanets, together with the present planetary 
distances, lead at once to the determination of the masses 
of the protoplanets. Proto-Earth appears to have been 
about 1,200 times the Earth mass; proto-Jupiter about 
12 times Jupiter. The condensation products formed 
from these protoplanets are in general accord with ex- 
pectation. It appears that the distance to the sun is less 
important to the ultimate composition of a planet than 
the precise mass of the protoplanet. The Earth differs 
greatly in composition and mass from Jupiter, not be- 
cause it was closer to the sun but because proto-Earth 
was about 4 times less massive. It is shown that solar 
tidal friction is responsible for the present direct rota- 
tions of the planets; and also for the occasional high 
obliquities. The theory of the secular change of plane- 
tary obliquities has been developed. The origin of the 
asteroid ring and of meteorites is briefly reviewed. 


Seismic Measurements in the Atlantic Ocean 


Maurice Ewing 


Lamont Geological Observatory, Columbia University 


Seismic refraction measurements made in the western 
North Atlantic have given information about the nature 
of the rocks beneath the ocean basin and the thickness 
of sediment covering them. 


Coherent Seismic Wave Patterns 


M. A. Tuve and H. E. Tatel 


Department of Terrestrial Magnetism 
Carnegie Institution of Washington 


Our first series of seismic measurements from explo- 
sions showed phases corresponding to several discrete 
velocities; this apparently confirmed the existence of 
subcrustal layers between the surface and the Mohorovicie 
discontinuity. Increasing the regional density of our 
measurements decreased the plausibility of this inter- 
pretation; furthermore, overlapping systems of regional 
travel-time curves were different. The growing body of 
evidence after three years thus did not support the 
familiar hypothesis that the crust has uniform horizontal 
layers. 

If there are uniform horizontal layers within the crust, 
they should be observable on explosion-wave records 
chiefly as second arrivals. These arrivals would be in the 
form of coherent waves which would cause some system- 
atic pattern of earth motion over a given surface area 
around a receiving location, possibly recognizable amidst 
a background of random scattered radiation. Our first 
experiments seeking evidence of this coherent pattern 
utilized seismometers either perpendicular to, or along, 
the ray path from the shot point. The arrays extended 
over one km, and the results were not encouraging. In 
our latest experiments we have employed 48 seismometers 
uniformly spaced along 2 km of ray path. Two 24-trace 
oscillographs recorded the ground motion. This tech- 
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nique duplicates oil prospecting procedures on a greatly 
enlarged scale. We observed at positions 52 and 106 
km from 7 one-ton explosions, shot for us by the Navy. 
At 106 kilometers we can recognize a phase seen as a 
moving pattern of related impulses lasting for about one 
second, which we consider to be a P30P reflection. Pre- 
viously, a series of single observations in this particular 
region had failed to identify this reflection. The char- 
acteristics of the multiple seismogram are consistent with 
& previous hypothesis that the Mohorovicie discontinuity 
at some 30 km of depth has marked topographic features 
making it both sloping and rough to the seismic waves 
(roughly, 300 m wavelength). In some regions it is 
fairly flat, acting seismically like a plane mirror. At 52 
km we do not as yet identify any phases; there is evi- 
dence, however, for the existence of a pattern of in- 
homogeneities at a depth range of 8-15 km. 


Elasticity and Composition of the Earth’s Interior 


Francis Birch, Harvard University 


The variation of seismic velocities with depth is com- 
pared with the predictions of a theoretical equation of 
state which is in good agreement with available experi- 
mental data. The observed variation of K/g(=V,’- 
4/3 V3") between depths of 900 and 2,800 km is given 
within 1-2% by this equation; this fact suggests that 
a homogeneous phase occupies this region, while the 
numerical values are such as to exclude known phases of 
plausible materials. Between about 200 and 900 km 
lies a region in which the variation of K/g cannot be 
accounted for in terms of compression of a homogeneous 
phase; this is interpreted as a region either of changing 
composition, changing phases, or, more probably, both. 

Consideration of these results in terms of the theory 
that the earth is of meteoritic composition suggests that 
the elements Na, K, Ca, and Al have been concentrated in 
the uppermost 800-900 km, where, below the thin crust, 
they exist as silicates of high elasticity and density, such 
as jadeites or garnets. A high-pressure modification of a 
ferro-magnesian silicate is probably required for the uni- 
form layer between 900 and 2,800 km. 

The core (below 2,900 km) is also examined, and the 
large uncertainty of extrapolated zero-pressure densities 
emphasized. Though present data are considered inade- 
quate for a positive identification of the material of the 
core, the ‘‘iron core’’ hypothesis still appears to be 
acceptable. 


Radiocarbon Dates 


W. F. Libby and J. R. Arnold 
Institute for Nuclear Studies, University of Chicago 


An attempt has been made during the past year and a 
half to check the radiocarbon dating technique by selec- 
tion of a wide variety of problems and the measurement 
of a considerable number of samples in each of these 
problems. The results are presented briefly. 

The dates include the following: historic and pre- 
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dynastic Egypt; Mesopotamia and Western Asia; Sean- 
dinavia and Western Europe; pollen dates, principally 
the boreal period throughout North America and Western 
Europe; the last ice sheet in both North America and 
Western Europe; early man in North America, in par- 
ticular the ancient Westerners; the valley of Mexico; 
South America and Peru; and certain miscellaneous 
materials, such as tree-ring samples used as checks on the 
method. 

A brief discussion of the significance of the results as 
far as the validity of the radiocarbon-dating technique 
is concerned is given. 


Progress Report on Geologic Time Measurement 
P. M. Hurley, Massachusetts Institute of Technology 


Current practices in geologic age measurement by lead, 
helium, and strontium ratios are briefly outlined. A 
compilation is presented of the age measurements made 
on the basement rocks of the North American continent. 
The measurements suggest that the continent grew as a 
result of a succession of peripheral orogenies that added 
stable land masses continuously throughout geologic 
history at least as far back as 2.4 10° years. 


Petrologic-Cosmogonic Dilemma 


Norman L. Bowen 


Geophysical Laboratory 
Carnegie Institution of Washington 


Analyses of meteorites afford an increasing knowledge 
of their average composition, and comparison with the 
composition of heavenly bodies, as determined in various 
ways, suggests that meteorites represent a sample of 
cosmic matter. Moreover, the detailed studies of mete- 
orite phases by Brown and Patterson tend to confirm the 
old belief that meteorites came into existence through 
the disruption of a planet, and the distribution of ele- 
ments between the phases appears to give some indication 
of the temperatures and pressures prevailing and there- 
fore of the size of the planet, which, it is suggested, was 
comparable with that of the earth. 

It is tempting, therefore, to regard our earth as prob- 
ably made up of material corresponding with meteoritic 
matter, but if the earth as a whole really had as high a 
content of alkalis and aluminum as the meteorite average 
we would probably have a universal granitic shell on the 
earth of very considerable thickness. 

The model of the earth suggested by petrologic-seis- 
mologic considerations is one having a localized granitic 
shell of moderate thickness with basaltic and dunitic 
material coming in at moderate depth. Moreover, seis- 
mologists lean toward the opinion that the dunitice layer 
has a nearly uniform composition all the way to the iron 
core. This results in an earth composition departing 
rather widely from that of average meteorites. The 
difficulty of disposing of the heat of the several kinds of 
atomic disintegration for such an earth is very much less 
than that for an earth of meteoritic composition. 
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We need a great deal more information on all aspects 
of these questions before we can make a first approxi- 
mation to a solution of the problem of the composition 
of the whole earth and its shells. 


On the Origin of Planets and Comets 


Fred L. Whipple, Harvard College Observatory 


The evidence is strong though not absolutely conclusive 
that comets must have originated concomitantly with the 
planets or prior to them. An understanding of the 
comets should, therefore, aid in the development of a 
theory for the origin of the planets. 

The writer has developed a theory of the nature of 
comets which accounts in some cases quantitatively and 
in others qualitatively for the major observable char- 
acteristics of comet nuclei, including their observed 
deviation from Newton’s law of motion. This theory 
indicates that a comet nucleus consists of a true con- 
glomerate of the most probable interstellar compounds 
including ices, with high vapor pressures at temperatures 
of 300° K or below, and meteoritie materials, with low 
vapor pressures at 600° K. 

The nature of the ices present in cometary nuclei sets 
limits to the gas temperatures and pressures at the time 
when comets developed, and hence limits on the conditions 
under which the planets developed, if we accept a con- 
comitant origin. If solid methane actually exists in 
comets, the sun must not have been more luminous at 
the time of the origin of comets and planets than it is 
now. 

A postulate that the sun has lost a large fraction of its 
mass since the formation of the planets can be eliminated 
on the ground that the comet family would also have 
been lost. A theory involving this postulate has been 
suggested to account for loss of angular momentum by 
the sun. 

Some Laplacian-type theory for the origin of the 
planets can possibly account for the concomitant origin 
of comets if the above restrictions on the sun’s mass and 
luminosity at the time of planet and comet formation 
are satisfied. In case the comets developed prior to the 
planets, the restrictions on the mass, but not on the 
luminosity, of the sun still apply. 


Geologic Evidence Regarding the Source of the 
Earth’s Hydrosphere and Atmosphere 


William W. Rubey, U. S. Geological Survey 


Many of the minerals and fossils in sedimentary rocks 
suggest that the composition of sea water and atmosphere 
has varied only slightly throughout much of the geologic 
past. Some materials, such as Na, have accumulated 
progressively in the sea water; others, such as CO,, have 
remained about constant, having been added from some 
source and subtracted by sedimentation almost contin- 
uously throughout geologic time. The relatively volatile 
constituents—water, carbon, chlorine, nitrogen, and sul- 
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fur—uare much too abundant in the atmosphere, hydro- 
sphere, and ancient sediments to be explained simply by 
rock-weathering. The relative amounts of these ‘‘ex- 
cess’’ volatiles correspond closely enough to those of the 
gases occluded in igneous rocks and escaping from 
voleanoes and hot springs to suggest that the ocean and 
atmosphere may have come from such gases. 

Recent geophysical and geochemical data imply that 
the earth may never have been completely molten and 
that the hydrosphere and atmosphere may have accumu- 
lated by gradual escape from the interior. Geologic 
evidence is consistent with a growing contrast between 
continental masses and ocean basins and a progressive 
sinking of the ocean basins, which would mean an in- 
creasing volume of sea water. 

A mechanism that might account for a continuous 
supply of volatiles to the earth’s surface would be a 
process of selective refusion of rocks beneath the un- 
stable continental margins and mountains, a cooling and 
recrystallization of these fractiona] melts to form new 
granitic rocks, resulting isostatic readjustments, and 
gradual escape of the volatile materials in voleanoes and 
hot springs. 


The Vapors of Sulfuric Acid-Water Mixtures 
as Nucleating Sources in Aerosol Formation 


Victor K. LaMer and V. A. Gordieyeff 
Columbia University 


The presence of foreign nuclei of radii greater than 
107 em is generally assumed to be necessary for the con- 
densation of molecular vapors to form an aerosol when- 
ever the supersaturation is below the limit of self- 
nucleation (4.2 for water vapor). Puzzling results in 
the production of monodisperse aerosols by the uniform 
cooling of vapors upon foreign nuclei (ions and smokes 
from a spark discharge, NaCl dusts, ete.) have been 
traced to the presence of vapors of H,SO, created in the 
drying train for the incoming air. Although the vapors 
of HCl and NH, have been known since the pioneer work 
of von Helmholtz (1890) to be nucleating sources for 
the production of water fogs by the expansion of super- 
heated steam, no one has recognized that the vapors 
arising from moderately concentrated H.SO,-H,O mix- 
tures at room temperatures are excellent sources of nuclei 
for the production of aerosols of sulfur, stearic acid, 
nujol, dioctylphthalate (D.O.P.), and similar types of 
condensing vapors. The nucleating efficiency of H,SO, 
vapor in respect to both number of particles produced 
and the degree of supersaturation necessary decreases 
with the temperature and the water content of the 
nucleating source. 

With sulfur as the condensing vapor, no aerosol forma- 
tion could be detected in the homogeneous generator, or 
in a cloud chamber operating by adiabatic expansion, 
for nucleating sources having a content of H,SO, below 
90 percent at 0° C, 75 percent at 12° C, 62 percent at 
25° C, and still lower values at 50° C. These results 
indicate that the ability to nucleate condensable vapors 
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vanishes at a vapor pressure of H.SO, of roughly 10° 
mm Hg, and that these vapors may exist as molecular 
clusters of H,SO, and H,O of a size that is much larger 
than is generally believed. 


Internal Excitation and Apparent Range of 
Nuclear Forces in Scattering Experiments 


G. Breit and M. C. Yovits, Yale University 


Seattering of protons by protons and by neutrons is 
usually explained in terms of a potential energy between 
particles, and conclusions concerning the magnitude of 
the potential and the range of foree can then be drawn. 
Explanations in terms of nucleon-meson interaction have 
been only partially successful and do not lead uniquely 
to the potential energy view. The possibility that mesons 
are only connected with nucleonic interactions but are 
not emitted in the first elementary process appears open 
either as a strong coupling modification or as a point of 
departure. 

The effect of an internal excitation of nucleons on the 
scattering of elementary particles is examined by means 
of a schematic model. It is found that the relation be- 
tween the integral of the square of the wave function 
describing the normal nucleonic state and the apparent 
range of force differs from that expected on the ordinary 
potential energy description. The effect is of the order 
of 8 percent if one assumes the excitation to be 275 me’. 
The direction is such as to decrease the apparent range 
as though the meson mass were increased, somewhat as 
indicated by a comparison of the mass of a pi meson 
with experiments on scattering. A possible necessity of 
corrections for the velocity dependence of nuclear forces 
considered is briefly discussed in connection with the 
correlation of data on scattering with that on binding 
energies. 


Studies on Euglena and Vitamin B,, 


William J. Robbins, Annette Hervey, and Mary E. Stebbins 
New York Botanical Garden 


Euglena gracilis var. bacillaris was used as a bioassay 
for vitamin B,, or its physiological equivalent. A con- 
siderable proportion of the bacteria and actinomycetes 
in the soil were found able to synthesize B,, and the 
vitamin appears, at least in part, in an extracellular form. 
The ability to synthesize substantial amounts of B,, seems 
less common for the yeasts and the filamentous fungi. 
Extracts prepared by shaking 1 part of fresh soil with 2 
parts of water contained amounts of B,, of the same order 
as those present in cow’s milk. Vitamin B,, was found in 
the roots of a majority of a variety of higher plants, 
mostly garden vegetables; the amount ranged from 
0002 to .01 pg of B,./g of fresh material. The B,, 
present in the roots may have been absorbed from the 
soil solution. A few stems gave positive tests; leaves 
and fruits were generally negative. Tle water of a 
pond on which Eugiena develops regularly contained 
vitamin B,, throughout the year in amounts ranging 
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from .0001 to .001 pg per mi. Bacteria and actino- 
mycetes capable of synthesizing B,, were found in the 
pond mud. On the basis of our present knowledge, 
vitamin B,, seems to occupy a unique position among the 
vitamins. It appears probable that the synthetic activity 
of microorganisms, especially bacteria and actinomycetes, 
and not that of higher plants is the original source of 
vitamin B,, in nature. 


Some Electrical Properties of the Ice of 
Dilute Aqueous Solutions 


E. J. Workman, New Mexico School of Mines 


The author, with S. E. Reynolds, has reported the 
existence of relatively large potential differences (5- 
230 v) between the ice and liquid during the freezing of 
certain dilute aqueous solutions (10*-10° N). A sur- 
vey of this phenomenon indicates its existence for a great 
variety of compounds that produce ions in weak aqueous 
solutions. 

Electrical properties of 8 of these compounds (sodium 
chloride, cesium chloride, sodium fluoride, ammonium 
hydroxide, ammonium chloride, lead acetate, calcium 
hydroxide, and ammonium fluoride) are representative, 
with respect to sign and magnitude, of the potential dif- 
ference generated and of the quantity of charge trans- 
ferred during the freezing process. The ices of these 
compounds show characteristic plate-to-plate rectifying 
effects in the direction of the C-axes of the erystal units. 
For the first 6 compounds listed, the rectified current in 
the sample is in the same direction as that which flows 
during freezing. The ammonium fluoride and caleium 
hydroxide compounds give rectified current contrary to 
that observed during freezing of the sample. A sug- 
gested explanation of the behavior of the exceptional 
compounds is based on relative compatibility of ions in 
the ice structure. 


Localized Effects Induced by Seeding Supercooled 
Clouds with Dry Ice and Silver Iodide 


Vincent J. Schaefer, General Electric Research Laboratory 


A series of experiments is described showing some of 
the reactions that oceur when particles of solid carbon 
dioxide or silver iodide aerosols are introduced into 
supercooled clouds or cold, moist air supersaturated with 
respect to ice. 

The relationship of the seeding operations to radar 
echoes, visible precipitation, and similar reactions shows 
that the induced effects depend on such factors as 

1) the quantity and nature of the seeding agent used ; 

2) the structure of the cloud, its temperature profile, 
and dimensions; 
the location of the seeding operation with respect 
to the freezing isotherm; and 
the concentration of natural ice nuclei in the at- 
mosphere during the operation. 

The experimental results show that under certain con- 
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ditions of the atmosphere the introduction of seeding 
agents may profoundly alter the normal developmental 
sequence of a cloud system. 


Widespread Modifications of Synoptic Weather 
Conditions Induced by Localized Silver 
Iodide Seeding 


Irving Langmuir, General Electric Research Laboratory 


In previous papers it was indicated that the introdue- 
tion of a few hundred g of finely dispersed silver iodide 
into the atmosphere in New Mexico on July 21, 1949, 
gave rains averaging more than .1 inch over an area of 
33,000 sq mi. The total rain that could be attributed to 
the seeding amounted to 780,000 acre-feet, corresponding 
to an average rainfall of .44 inch. 

Preliminary studies indicated that the known seedings 
in Arizona and New Mexico may have led to unusually 
heavy rains in eastern Kansas a few days later at dis- 
tances of 700-900 miles from the points of seeding. 

Beginning early last winter, more extensive silver 
iodide seedings have been carried out in California, 
Arizona, and New Mexico by increasing numbers of ex- 
perimenters. These seedings have been of two kinds: 
promiscuous seedings made under favorable synoptic 
conditions, and systematic seedings, made in accord with 
prearranged schedules not dependent upon the weather. 
Studies of rainfall for 6 months at the 160 Weather 
Bureau stations that report each day the 24-hour pre- 


cipitation have indicated significantly high correlations 
between the times of rainfall and the times of the sys- 
tematic seedings up to 2,000 miles downwind from the 
point of seeding. 

During the winter and spring repeated seedings in the 
Southwest apparently gave, 5-6 days later, heavy wide- 
spread rains over areas of more than 600,000 sq mi extend- 
ing ENE from the western boundaries of Louisiana, 
Arkansas, and Missouri. West of this line and south of 
central Colorado there was at this time unusually low 
rainfall. As summer approached, the area showing high 
correlation with the systematic seedings gradually re- 
ceeded nearer to the point of seeding, so that in July the 
average rainfall in New Mexico greatly exceeded pre- 
vious records. 

During the winter in the Southwest there is insufficient 
moisture and convection activity for the silver iodide to 
be carried into clouds where ice erystals could form. 
The prevailing winds therefore carry it over the Missis- 
sippi Valley where it meets moist air from the Gulf. The 
heat liberated by the condensation in the showers that 
are set up over wide areas greatly exceeds the heat de- 
livered by the sun. Cyclogenesis leads to the influx of 
moist Gulf air in the east, with Northwest winds in the 
rear of the rain area. Thus drought in the Southwest 
and heavy rains in the Southeast may have resulted from 
changes in the synoptic weather conditions induced by 
seeding in the Southwest. During the summer, however, 
there is enough Gulf air in the Southwest to make both 
the promiscuous and the systematic seeding effective in 
giving rain in that region. 


Technical Papers 


The Hemolytic and Antihemolytic Activities 
of Various Centrifugally Separated 
Fractions of Adult and Fetal 

Liver Cells* 


David B. Tyler 


Department of Embryology, 
Carnegie Institution of Washington, 
Baltimore, Maryland 


We have recently reported (16) that saline extracts of 
fetal guinea pig livers possess a very high hemolytic ac- 
tivity, which can be demonstrated by incubating such 
preparations for 2-4 hr with a 1% suspension of washed 
red blood cells. The agent is not species-specific, since 
it will lyse not only the red cells from the same fetus but 
also those from the mother, as well as those from the rat. 

1 Aided in part by grants from the American Cancer So- 
ciety, recommended by the Committee on Growth of the Na- 
tional Research Council and the Division of Research Grants 


and Fellowships of the National Institutes of Health, U. 8. 
Public Health Service. 
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This hemolytic activity is due, for the most part, to a 
heat-sensitive factor and, to a lesser extent, to a heat- 
resistant substance. This observation, together with 
other considerations such as its sensitivity to certain 
enzyme poisons, suggests that the hemolytic agent is an 
enzyme, or may be produced by enzyme action. Adult 
liver extracts show very little lysis in 2-4 hr and then 
only with much higher concentrations (16). 

It has long been known that hemolytic agents can be 
prepared from normal, as well as from pathological, tis- 
sues (22, 1, 10, 11). The pertinent literature bearing 
on the probable nature of the fetal autohemolytie agent 
has been briefly reviewed elsewhere (16). It is also 
known that the plasma or serum contains substances that 
possess the capacity to protect red cells from a variety 
of lytic agents (12, 8, 21, 11). There is, however, con- 
siderable uncertainty as to the chemical nature of both 
the hemolytic and inhibitor agents, and as to the mecha- 
nism of their actions. Since this paper does not, strictly, 
deal with these phases of the problem, reference is made 
to the excellent reviews of Ponder (11, 12) for a detailed 
consideration of these substances. 
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The question we are concerned with here is to account 
for the high activity in the fetus, compared with the rela- 
tive absence of this phenomenon in the adult. Assuming— 
and the evidence strongly favors it (16)—that the lytic 
agent is an enzyme or is produced by one, we have a 
rather unusual situation of an enzyme that exhibits 
greater activity in the fetus than in the adult. The re- 
sults of most comparative studies show that such activity 
in the fetus, particularly by systems concerned with the 
respiratory metabolism of the cell, is decidedly lower 
than in the adult (6, 20, 15, 17, 18, 4). Furthermore, on 
the basis of prevailing opinion that enzyme activity is a 
measure of enzyme concentration, one would be justified 
in concluding that the system concerned with this phe- 
nomenon exists in higher concentration in the fetus. On 
the other hand, if there actually is little or no difference 
in the enzyme concentration between the fetus and the 
adult, then it should be possible to account for the fetal- 
maternal differences in activity on the basis of regula- 
tory or inhibitory substances that act either directly on 
the enzyme or on the products of the enzyme action. 

The experiments reported here were carried out with 
the purpose of testing this hypothesis. The results dem- 
onstrate the presence in the liver cell of an inhibitor, 
as well as a hemolytic agent. In the adult these two 
substances exist in proportions (or possibly as a loosely 
combined complex) such that the activity of the enzyme 
or lytic agent is inhibited. A separation can be easily 
made by ultracentrifugation. It is found that the in- 
hibitor substance is associated, at least insofar as the 
force required to separate it is concerned, with the mito- 
chondrial fraction of the cell. The hemolytic agent, on 
the other hand, remains in the supernatant fluid after 
centrifugation at 100,000 x g. Further proof is obtained 
by recombining the various fractions in the proportions 
existing in the original extract, with the result that the 
adult preparation returns to its inactive state. Support 
is also offered for the thesis that the high activity of fetal 
liver extracts may be due to a lower concentration of the 
inhibitor component, and not to a greater concentration 
of the enzyme, or lytic agent. 

Twelve guinea pig fetuses, ranging in size from 32 to 
102 mm (crown-rump length), and 4 pregnant adults were 
used in this study. The mothers were killed by decapita- 
tion, and their blood collected in oxalated tubes. The 
livers from the fetuses and mothers were kept on dry ice 
as removed, until all had been collected and were ready 
for use. While still frozen, they were broken into small 
pieces to facilitate grinding, and weighed amounts were 
ground in a porcelain mortar and made up with 0.9% 
NaCl to a 20% suspension. These suspensions were then 
given a preliminary centrifugation at 2,500-3,000 rpm for 
5 min, using a refrigerated International centrifuge. The 
sediment of this centrifugation, which consisted of liver 
debris, clumps of liver cells, and many red blood cells, was 
discarded, and the supernatant fiuid was labeled either F, 
(fetal) or A, (adult) and was used for further fraction- 
ation as follows: 15.0 ml of F, and A, were centrifuged 
in a Spinco centrifuge at 25,000xg for 15 min. The 
resulting supernatant was removed for further fraction- 
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ation, and the sediment was made up to 15.0 ml with 
saline, blended in an all-glass homogenizer (14), and 
labeled F, or A, The supernatant that was saved was 
then centrifuged for 1 hr at a force of 100,000 x g, and 
the resulting sediment was made up to 15.0 ml with saline, 
blended with a homogenizer, and labeled F, and A,, re- 
spectively, while the supernatants of this centrifugation 
were labeled F, and A,, respectively. All the above prep- 
arations were carried out in the cold, and the temperature 
in the Spinco* was maintained between 5° and 10° C. 

The general procedures used to determine hemolytic 
activity have been described in a previous report (16). 
Color controls (that is, the entire hemolytie system but 
without the red blood cell suspension) were run and are 
necessary, particularly with Fractions F, and F,. In 
those tests involving recombinations of the various frac- 
tions, the final volume of all tubes, including, of course, 
controls, was 7.2 ml, and 0.9% NaCl was used where 
necessary adjustments had to be made. Further to en- 
sure constancy of conditions, the red blood cell suspension 
was always added last. In every experiment a complete 
test was made of all fetal and adult fractions simulta- 
neously. During the preparation of the various frac- 
tions, all were stored in the cold until used the same day. 
However, we have found that, if stored at 0° C, they still 
retain the same activity for 2-3 days. 

Fractions 1 (Ff, and A,) contained cellular particles, 
nuclei, and occasional whole cells. Fractions 2 (F, and 
A,) consisted principally of brownish particles, which 
gave a cloudy suspension and resembled what Hoge- 
boom, Schneider, and Pallade (7) have described as 
mitochondria. The sediment that made up Fraction 3 
(F, and A,) came down as a small homogenous, pale- 
red gelatinous pellet and, in this respect, corresponded 
to what Claude (3) has described as the microsomes. 
Fraction 4 (F, and A,), or the supernatant after 100,- 
000 x g, was a clear, red fluid in the ease of the “adults 
and the younger fetuses, whereas in some of the older 
fetuses (80-100 mm) it contained some visible oil and 
fat droplets. 

Table 1 summarizes the degree of hemolysis produced 
by various quantities of the above fractions. Fetal Frac- 
tion F, exhibits a very high hemolytic activity, which is 
usually complete within 1 hr when 1.0 or 0.5 ml of the 
preparation is used. On the other hand, 1.0 ml of adult 
fraction A, shows only a trace of hemolysis after 3 hr 
incubation. The fetal mitochondria (F,) and microsomes 
(F;) also show considerable hemolysis, but not to the 
degree found with Fraction F,, whereas the correspond- 
ing adult fractions show no activity at all within the 
3-hr period. 

The findings with Fraction 4 of the adult are striking. 
Whereas all other fractions of this animal were inactive, 
the activity with Fraction 4 was equal to, and in some 
experiments slightly greater than, that of the fetal Frac- 
tion 4. With 1.0 ml or 0.5 ml of this fraction, hemolysis 
usually was complete within 1 hr. 

2 We are indebted to Carlton Schwerdt, of the Poliomyelitis 


Research Center, Department of Epidemiology, The Johns 
Hopkins University, for use of the Spinco centrifuge. 
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TABLE 1 


Milliliters used 


Fraction — 
1.0 0.5 0.25 0.10 
A, + 0 9 0 
F, ++ + + 0 
A, 0 0 0 0 
F, ++ + + 0 
A, 0 0 0 0 
F, +4++ +++ 
A, +++ ++ +++ + 


F, and A,=whole homogenate of fetal and adult liver, 
respectively (see text); F, and A,= mitochondria fraction ; 
F, and A,=microsome fraction: F, and A,=supernate after 
100,000 x g for 1 hr. 1.0 ml of a 1% suspension of a 3 times 
washed maternal red blood cells was used. Incubation time, 
2% hr; temperature, 38° C. +4++= complete hemolysis ; 
0=none. Final volume, 2.0 ml. 


Now, since A, was inactive and A, was very active, it 
appeared that somewhere during the preparation of A, 
an inhibitor was removed. If this was the case and no 
serious change had occurred in its properties during the 
procedures, it should be possible to restore the inactive 
state of A, by the simple process of recombining the 
various fractions in the original proportions. Table 2 


TABLE 2 
0. 
ae hk RBC Hemolysis 
2 0.2 — 58 1.0 ttt 
& _- 8.0 3.0 1.0 


Incubation time, 3 hr; temperature, 38° C; final volume, 
7.2 mil. Figures represent ml used; other symbols as in 
Table 1. 


summarizes such experiments, and it can be seen that 
recombining A, with A, and A, restores the inactive 
state found in A, The results point to the A, fraction 
(mitochondria) as the one containing the greatest in- 
hibitory activity. 

If the fetal-maternal activity differences found in Frac- 
tion 1 are due to differences in inhibitor concentrations, 
then fetal Fractions F, and F, should not be as effec- 
tive as adult Fractions A, and A, in inhibiting the hemo- 
lytie activity of either Fractions F, or A,. The results 
in Table 2 show that such is the case. 

There is also some evidence indicating that other tis- 
sues, such as the adult brain or plasma, contain a factor 
that will inhibit the activity of the hemolytic agent. At 
present, we do not know whether the inhibitor (or in- 
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hibitors) in plasma is similar to the factor in the liver 
cells. The plasma factor is heat-stable. The hemolytic 
agent found in F, and A, is destroyed in 1 min by heating 
in boiling water. Ten ml of F, was dialyzed for 24 hr 
in the cold against an equal volume of 0.9% saline. There 
is no indication that this substance can pass through the 
cellophane membrane. These results are summarized in 
Table 3. 


TABLE 3 


No. 
Hemolysis 


0.2. F, control 

1.0 F, heated* 

0.2 F,+1.0 ml fresh plasma 

0.2 F,+1.0 ml heated plasmay 

0.2 F,+1.0 ml of 20% adult brain suspension 
1.0 20% brain suspension 

1.0 F, dialysate (see text) 

1.0 dialyzed F, (see text) 

0.2 A, control 

1.0 A, heated* 

0.2 A,+1.0 ml fresh plasma 

0.2 A,+1.0 ml heated plasmat 

0.2 A,+1.0 ml 20% adult brain suspension 


Incubation time, 3 hr; temperature, 38° C. Plasma from 

maternal guinea pig oxalated blood. Maternal brain sus- 
pension centrifuged at 2,500 rpm and supernatant used. 
* Heated over boiling water for 1 min. + Heated over boil- 
ing water for 5 min. Final vol of all tubes, 3.0 ml. 


Most studies to date show that the various centrifugally 
separated cellular components, when recombined, act 
synergistically for a given activity. For instance, it ean 
be seen from the data of Le Page and Schneider (9) 
that the glycolytic activity of recombined fractions of the 
cell is greater than the sum of the activity of the separate 
parts. According to Borsook and his colleagues (2), this 
is also the case for the uptake of labeled glycine, and we 
have observed a similar synergistic behavior for O, con- 
sumption between various cellular components (19). No 
such synergistic behavior is found for the phenomenon 
now being reported. The hemolytic activity shows an in- 
hibitory type of regulation between substances associated 
with the mitochondria and the hemolytic enzyme or agent 
found in the supernatant fluid. 

Of greater interest to us is the substantial evidence 
from these experiments that differences in the rate of 
enzymatic activity, as found between fetus and adult, 
are not necessarily due to differences in enzyme concen- 
trations and, in this case, can be accounted for by the 
presence or absence of inhibitory regulating mechanisms. 
It remains to be determined to what degree low activity 
of other enzyme systems in the fetus may be due to simi- 
lar regulating mechanisms. 

The implications of these findings on the mechanism 
of blood destruction in normal states, as well as in cer- 
tain pathological hemolytic conditions, are evident. Here 
is further evidence for a mechanism of erythrocyte de- 
struction involving a lytic process. Furthermore, it ap- 
pears that the lytic agent can be held in check by a 
mechanism residing in the cell, as well as by the plasma. 
In the past, most of the emphasis concerning inhibitors 
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vr accelerators of lysins has been directed to the nature 
and variations of the antihemolytic substances in the 
plasma, and practically no attention has been given to 
the capacity of the tissues in this activity. This study 
suggests that inhibitory agents in the cell may play a 
very important role in the occurrence of hemolysis in vivo. 
It is possible that the slow hemolytic activity produced 
by slices of normal human tissues (10, 11) and the faster 
activity found in extracts of certain tumor cells (22, 5) 
may be accounted for on the basis of the effective in- 
hibitor concentration. 

The precise manner of the mechanism of interaction of 
these substances remains to be determined, and several 
possibilities suggest themselves for further study: (1) an 
inhibitor-lysin complex may normally exist, which may 
be acted on by a heat-labile enzyme to release a heat- 
stable lytic agent (13, 16); (2) by enzyme action a lytic 
agent is produced which, in turn, can be inactivated by 
the inhibitor; (3) the lytic agent is an enzyme which can 
act directly on the red cell membrane, but the inhibitor 
behaves as a preferred competitive substrate; (4) the 
inhibitor may, in some manner, increase the resistance of 
the red cells against hemolysis. 

Ponder (11) has suggested that, under conditions where 
the production of a lysin may remain constant, the effec- 
tive concentration of the lysin may be altered by the 
addition of accelerators or inhibitors, ‘‘.. . the net effect 
of which is an inhibitory one.’’ The demonstration here 
of lysins and inhibitors within the cell and of the conse- 
quences of differences in the effective concentration of 
the latter lends support to that idea. 
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Methanol Precipitation of Influenza Virus 


Arden W. Moyer, George R. Sharpless, Maurice C. Davies, 
Kenneth Winfield, and Herald R. Cox 


Section for Viral and Rickettsial Research, 
Lederle Laboratories Division, American Cyanamid 
Company, Pearl River, New York 


Sometime subsequent to the report by Cox, Van der 
Scheer, Aiston, and Bohnel (1) on purification and con- 
centration of influenza virus in fresh chorioallantoic 
(CA) fluid by methanol precipitation, difficulties were 
encountered in obtaining good yields. As indicated by 
chicken red cell agglutination (CCA) titers (2), the 
yields obtained from various lots of infected fluids 
ranged from 25 to 79% instead of the 95-110% recorded 
in the original publication (1). The cause of this de- 
creased yield is still unknown, but it may have been asso- 
ciated with variations in the components of allantoic fluid 
induced by seasonal, dietary, or other factors inherent in 
the laying flocks from which the egg supply was drawn. 

No improvement in the yield was produced by varying 
the pH, aleohol concentration, time, and temperature of 
elution. Tests performed at various steps of the process 
indicated that the virus was being precipitated but was 
not being eluted. 

Excellent recoveries of virus again were obtained when 
the concentration of the eluting phosphate buffer solu- 
tion, pH 7.0, was changed from 0.1 M to 0.5 M. Further 
trials led to the adoption of 0.3 M phosphate buffer solu- 
tion as the preferred eluant for influenza virus. Shown 
in Table 1 are some representative data obtained with 
two strains of influenza virus. 


TABLE 1 
Lee Strain—fresh allantoic PRS Strain—fresh allantoic 
fluid fluid 

= > 
¥ 
31 0.1 73 60 23 0.1 131 69 
31 0.3 114 94 23 0.3 189 100 

Original Original 

CA fluid 121 CA fluid 189 


Satisfactory yields of virus were never obtained when 
0.1 M phosphate buffer solution, pH 7.0, was used as the 
eluant for viral precipitates obtained from CA fluids 
that had been preserved with merthiolate 1: 5,000 and 
formalin 1: 10,000. As the data in Table 2 indicate, 
however, the use of 0.3 M phosphate buffer solution gave 
satisfactory yields of virus even from such preserved 
fluids. 

The elution of methanol-precipitated influenza virus 
with 0.3 M phosphate buffer solution, pH 7.0, has been 
uniformly suceessful, regardless of uncontrolled variables 
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TABLE 2 


o 

Preserved CA fluid St 
PRS strain = 
= 
<4 
5 
Batch #1 20 0.1 68 54 
25 0.1 34 27 
30 0.1 0 0 

, Original CA fluid 126 
Batch #2 14 0.1 89 41 
17 0.1 40 42 
20 0.1 48 50 

Original CA fluid 96 
Batch #3 23 0.1 96 44 
23 0.2 172 78 
20 0.3 164 74 
23 0.3 178 81 
26 0.3 219 100 

Original CA fluid 220 


or previous treatment of the CA fluids with such pre- 
servatives as merthiolate and formalin in concentrations 
of 1: 5,000 and 1: 10,000, respectively. 
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A Sex-linked Lethal Gene in the Fowl? 


K. Goodwin, F. B. Hutt, and R. K. Cole 


Department of Poultry Husbandry, 
Cornell University, Ithaca, New York 


This report deals with a sex-linked recessive lethal gene 
that was found in White Leghorns. The gene, for which 
the symbol al is suggested, exerts its lethal action during 
the growing period, with affected females having been 
observed as early as 23 days of age and as late as 123 
days of age. The abnormal physiological mechanism 
resulting in death has not as yet been determined; never- 
theless, the gene induces a set of symptoms which identify 


it as a specific character. 


In the affected chick the symptoms are hyperacute, to 
the extent that after only a few hours’ illness the bird 
either succumbs, or else it undergoes a remarkable re- 
covery. Sick chicks are invariably discovered early in 
the morning; the onset of symptoms apparently does not 
occur during daylight hours. Affected birds display an 
extreme listlessness, resting quietly on their keels with 
the tip of the beak touching the floor. In the later stages 
they may pass into a complete coma. Occasionally 


1 Number 23 in the series by F.B.H. entitled “Genetics of 
the Fowl.” 
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dyspnea, or tetanic spasms, or both, are seen. The first 
attack is not always fatal, some birds having been ob- 
served to survive as many as 3 attacks before succumbing 
to a subsequent one. Among the 64 affected females ob- 
served in 1947 and 1948, 2 apparently made a complete 
recovery (in one instance after 1 attack, and in the other 
instance after 2), and the birds lived to reproduce. 
Deaths appear to be concentrated on certain days, sug- 
gesting that some environmental factor, as yet unrecog- 
nized, precipitates the condition. The dead birds are 
well-fleshed, and findings at autopsy are essentially 
negative. 

The condition came to the attention of this department 
when a breeder of White Leghorns experienced a number 
of losses for which no specific cause could be found. 
Since these chicks were all from one sire, the influence of 
heredity was suspected by the owner and by Grayson B. 
Mitchell, who made the autopsies. The suspected sire 
(K-1) and 4 dams from the mating that had produced 
affected chicks on the breeder’s farm were then given to 
us for study. 

During a 2-year period, sire K-1 was mated to these 4 
females and to unrelated females from the college breed- 
ing flock. The results of these matings, given in Table 
1, show that: (a) approximately one-half the daughters 
succumbed to the al lethal, (b) no sons were affected, 
and (c) the frequency of the lethal condition in the 
progeny was independent of any relation of the dams to 
the sire, K-1. 

TABLE 1 


GENETIC TESTS WITH Sire K-1 AND WITH 13 OF His Sons 


Male progeny Female progeny 

Matings Died, Died, Died, Died, 
other al other al 

No. causes lethal No. causes lethal 


K-1 x 4 related 9 9 23 2 0 13 1 7 
K-1 x 14unrelated 99 382 5 0 42 4 21° 

Totals for Sire K-1 "6S 7 55 
Three carrier sons 

of K-1+ 89 4 0 77 5 36 
Ten noncarrier sons 

of K-1¢ 244 8 0 287 5 0 


* Includes 2 birds that showed symptoms but did not die. 
+ Mated with unrelated females. 


These preliminary matings provided evidence that the 
lethal effect was caused by a single sex-linked recessive 
gene, and that sire K-1 was heterozygous. One-half the 
daughters received the lethal gene from sire K-1 and died, 
whereas the one-half receiving the normal allele survived. 
No affected sons could be produced in this type of mating, 
since each received the dominant normal allele from his 
dam. 

By chance segregation, one-half the sons of sire K-1 
should have received the recessive allele from him and 
should therefore have been heterozygous (X/ al) for the 
character. When 13 of these were tested, 3 were found 
to be carriers, as was proved by the fact that approxi- 
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mately one-half their daughters were affected (Table 1). 

The 10 sire-families not showing any affected offspring 
by 10 weeks of age were discarded; the 3 families con- 
taining affected chicks were kept intact for about 5 
months to secure data on the frequency of the character. 
Mortality from causes other than the lethal gene was very 
low, and no males were affected by the character. 

Subsequent tests of 10 other sons of heterozygous sires 
revealed that 4 were carriers, thus making a total of 7 
carriers among 23 cockerels tested. These results do not 
differ significantly from the expected number of 11.5 
carriers (P= .05-.10). 

As was pointed out previously, 2 daughters of sire K-1 
were able to survive all attacks of the condition and be- 
came, to all outward appearances at least, perfectly 
normal adults. As a further test of the hypothesis of 
sex-linkage, these 2 females (presumably 2l/—) were 
mated to a known carrier male. In such a mating one- 
half the pullet chicks should have been affected as before, 
and, in addition, one-half the cockerel chicks should have 
received a sex chromosome bearing zl from each of their 
parents, and should therefore express the character. Only 
a limited number of progeny (35) was obtained from 
these matings. Among these chicks, 40% of each sex 
died. Of the 8 males that died, 5 did so suddenly, at ages 
ranging fiom 11 to 17 days. At autopsy no abnormal 
changes were seen. The 3 other sons died at later ages, 
and these all showed symptoms identical with those which 
distinguish pullets affected with the zl syndrome. We 
interpret these facts as evidence that at least the sons 
which showed the syndrome were homozygous for the sex- 
linked gene al. 

Preliminary physiological tests have yielded no sub- 
stantial information as to the mode of action of the lethal 
gene. The attacks almost invariably develop during, or 
just following, a 10- to 14-hour period of darkness and 
quiet. Attempts to revive comatose birds by intramus- 
cular injection of adrenalin, or by intravenous injection 
of glucose, calcium gluconate, or parathormone, were all 
unsuccessful, 

One other sex-linked gene with lethal properties is 
known for the fowl. The sex-linked gene n for naked 
(3) is lethal to about half the naked chicks during incuba- 
tion, and to most of those that hatch, unless these are 
brooded at high temperatures. In the case of the lethal 
gene al, chicks destined to show the lethal syndrome can- 
not be distinguished from their normal siblings. In this 
respect it is similar to the delayed lethal studied in the 
rat by Crew and Kon (1). The presence of the gene 2/ 
in the hemizygous state is apparently not inevitably lethal 
since about 3% of such birds escape death. 

When added to the lists of mutations previously recog- 
nized in the fowl (2), the 2! lethal raises the number of 


known sex-linked genes to 12, and that of lethal genes to 
22. 
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A Precision Method of Counting 
Radioactive Liquid Samples* 


Arthur J. Freedman? and David N. Hume 


Laboratory for Nuclear Science and Engineering and 
Department of Chemistry, Massachusetts Institute 
of Technology, Cambridge 


The lack of an accurately reproducible method of pre- 
paring radioactive samples for counting has often pre- 
vented the use of radioactive tracers in precise analytical 
work. Most of the common methods for handling solid 
samples will generally give reproducible results with 
carrier-free tracers. However, the end result of an 
analytical procedure is usually a sample containing a 
weighable amount of inert solid material, and in such 
eases self-scattering and self-absorption effects make the 
observed activity of the sample critically sensitive to 
small variations in the form and dimensions of the 
sample. 

Good reviews of techniques currently in use for han- 
dling radioactive samples have recently been published 
(2, 3). While attempting to minimize self-scattering 
and self-absorption errors, the authors tested many of 
the common techniques, and in no case could results 
consistently precise to better than 1% be obtained with 
samples containing more than a milligram or so of solid 
material. Curve A in Fig. 1 shows a typical set of 
counting data obtained during the course of this work. 


0.0 0.8 0.8 1.2 1.6 2.0 2.6 2.8 32 
lig of Added Carrier 


Fic. 1. Observed radiostrontium activity as a function 
of added inactive carrier. A, evaporated solid samples; B, 
lacquer-covered liquid samples. 


The isotope used was Sr” (25 y, B=0.61 mev) which 
decays to Y® (65 h, B=2.35 mev). Yttrium sulfate in 
dilute sulfuric acid was used as carrier, and the samples 
were evaporated on 1-mil polystyrene film in order to 
minimize back-scattering effects. The samples were 
counted in the third shelf of the standard arrangement 
for use with an end-window Geiger tube. Each point 
in the figure represents an average of 3 counts on each 

2 This work was supported jointly by the Office of Naval 
Research and the Atomic Energy Commission. 


2 Present address: Los Alamos Scientific Laboratory, Los 
Alamos, N. M. 
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ot 3 independent samples, and the time for each measure- 
ment was sufficient to give a minimum of 10,000 counts 
(1% standard deviation). The lengths of the vertical 
lines in the figure represent approximately the observed 
standard deviations of the averaged values of the 3 
samples taken for each point. 

The initial rapid rise in counting rate as the weight 
of the sample increases is caused by self-scattering 
within the sample. The wide spread and poor precision 
of the values are the result of small changes in self- 
scattering and self-absorption which are due to some- 
times minute variations in the dimensions and degree of 
‘*packing’’ of the solid material. The self-scattering 
effect reaches a maximum in this experiment at a sam- 
ple weight of about 1.5 mg; above this weight, the in- 
creasing self-absorption of the sample causes the count- 
ing rate to decrease slowly. Results of this type are 
common, and it is clear that no very precise radiometric 
determinations can be made with techniques that give 
results similar to these. 

The counting of liquid samples offers inherently better 
possibilities for precision counting, since self-scattering 
errors caused by irregularities in sample shape are ab- 
sent. Various arrangements with commercially available 
dipping-type Geiger tubes were tried, but errors caused 
by instability of the tubes, and difficulties in decon- 
tamination of the tubes after each count, made this 
method impractical. It should be possible to do high- 
precision counting with dipping tubes and either sta- 
tionary or flowing liquids, but such techniques await the 
development of better tubes and effective decontamina- 
tion methods. 

However, liquid counting was found to be possible 
with end-window Geiger tubes, and excellent precision 
was obtained with this method. The technique is as 
follows: One-ml liquid samples are placed in aluminum 
or copper cups 20 mm in diameter and 4 mm deep, and 
the liquid surfaces are covered with thin lacquer films. 
Most of the work was done using Zapon Clear-Lac 
1233-D, diluted 5 times with Zapon Thinner 20, but 
several other commercial clear lacquers and thinners were 
equally useful. Eight drops of the diluted lacquer are 
carefully placed on the liquid surface and allowed to 
harden (about 30 min), and the cups are then mounted 
on cards and placed in the standard shelf arrangement 
for counting. 

Curve B in Fig. 1 shows some results obtained with 
this method using Sr® activity and yttrium sulfate car- 
rier, as in curve A. The amount of activity used in the 
liquid samples was greater than that used in the solids, 
so that the absolute counting rates on the two curves are 
not to be compared. The number of samples and the 
counting time are the same as described for curve A, 
and the lengths of the lines again represent the experi- 
mental standard deviations of the mean values, about 
3% im every case except for the carrier-free sample. 
The small rise in counting rate with the first addition 
of carrier is probably caused by the fact that the ear- 
rier-free yttrium activity adsorbs on the bottom of the 


® Made by the Atlas Powder Company, Stamford, Conn. 
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sumple cup. A smuil amount of inert yttrium is sufli- 
cient to distribute the active yttrium through the solu- 
tion, and further additions of carrier cause no change 
in the counting rate. Other isotopes give a small initial 
drop in counting rate with the first addition of carrier, 
because the active atoms adsorb preferentially on the 
surface of the lacquer film (Table 1). A comparison of 


TABLE 1 


EFFECT OF ADDED CARRIER ON COUNTING RATE 
or Liquip SAMPLES 


Std 
B-energy, Conc., devia- 
Isotope sev Carrier mg/ml Av. epm* tion, 
% 
0.60 KI 0.00 4,169+44 11 
2.0 2,016 + 10 0.5 
100 1,867+ 9 0.5 
Ux 2.32 ZrOcl, 0.00 1,977+26 1.3 
2.0 1,663 + 12 0.7 
70 1,640+ 9 6 
2.35 Y(NO,), 0.00 5448+ 6 of 
2.0 5,525 + 25 5 
20 5,539 + 23 4 
100 5,548 + 16 0.3 


* Results represent averages of 3 counts on each of 3 in- 
dependent samples. 


curve B with curve A in Fig. 1 shows the much greater 
precision that can be obtained by counting a sample as 
a liquid rather than as a sclid. The counting rate of 
the solid samples would be expected to decrease as the 
weight of the sample is increased above 10 mg because 
of self-absorption, but liquid samples containing as 
much as 100 mg of solid per ml have shown no de- 
crease in observed activity when the B-energy is large 
(Table 1). 

The method has been tested with a series of isotopes 
having f-energies ranging from 0.60 mev (I) to 3.07 
mev (Pr™ in equilibrium with Ce“). Isotopes with 
B-energies of about 1 mev or greater can be counted 
with an average precision of 0.5% or better. Lower 
B-energies result in slightly poorer precision, because of 
the greater effects of sample and film thicknesses on 
the counting rate. For f-energies greater than 1 mev, 
the counting rate is not sensitive to small variations in 
the densities of the solutions. In the cups used for the 
present work, a 1-ml sample represents an infinitely thick 
layer for a 1-mev particle. A sample this size fills the 
cup nearly to the top, however. Since it is difficult to 
prepare the cups with perfectly square edges on top, it 
is best to measure the volumes of the solution accurately 
in order to be sure that the surface area and counting 
geometry of the sample remain constant. The lacquer 
technique cannot be used with concentrated acids or 
bases, but dilute acids and bases are easily handled. If 
the cups react with the solution to be counted, they may 
be coated with lacquer before use. As already shown, 
carrier-free activities tend to adsorb on the bottom of 
the cup or on the lacquer film, and it is therefore advis- 
able to have in the solution a few milligrams of carrier- 
ion for the activity being counted. The length of time 
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a sample prepared according to this technique can be 
preserved depends upon the thickness of the lacquer 
film. Samples prepared during the course of the present 
work were kept up to 2 weeks before the films began to 
tear. 

The authors made no attempt to use the liquid count- 
ing techniques for absolute B-counting. The absorption 
of the f-particles by the solution, and the back-seattering 
from the cup, tend to make the corrections that must 
be applied in order to find the true disintegration rate 
of a sample by this method very large. However, for 
most practical applications of radioactive tracers in 
chemical analysis, it is only necessary to know the 
ratio of the counting rate of the ‘‘unknown’’ sample 
to that of an empirical standard, and for this purpose 
the liquid counting technique is excellent. It is desir- 
able to have the amounts of inactive materials in the 
‘‘unknown’’ and standard approximately the same, but 
no accurate control is necessary. Because the solution 
absorbs part of the B-rays, the activity of a given sample 
counted as a liquid is in general about half that of the 
same sample counted as a solid, for B-energies greater 
than 1 mev. The relative loss in counting rate is of 
course greater for lower energy particles, but this is 
no serious handieap when the radioactive isotope can be 
obtained in reasonably high specific activity. The great 
gain in precision that can be obtained with liquid sam- 
ples more than compensates for the loss in observed 
counting rate. 

In order to obtain the maximum precision from the 
liquid counting method, the Geiger tube used must count 
reproducibly to within the limits of error desired for 
the experiment, and it should be stable during the period 
of the investigation. The authors tested a number of 
commercially available Geiger tubes and found that 
many were completely unsuited for use in precise analyti- 
eal work. Some of the tubes could not reproduce the 
activity of a given sample to better than 5-10%. Most 
of these tubes showed a marked voltage hysteresis effect ; 
that is, the counting rate for a given sample depended 
upon whether the operating voltage of the tube was 
approached from above or below, and upon the time the 
tube was maintained at constant voltage. Photosensi- 
tivity was observed with some tubes; this was a disturb- 
ing effect even with completely shielded tubes, because 
light that entered when the shield was opened to change 
samples caused a rise in counting rate which persisted for 
several minutes after the shield was closed. High humid- 
ity caused most of the tubes tested to count spuriously. 
This factor was controlled by keeping a good, dust-free 
drying agent in the counting shield at all times, and, on 
extremely moist days, by blowing a slow stream of dry 
air through the shield. 

The tubes finally selected for use in the present work 
were models Nos. 100C and 200C, manufactured by the 
Amperex Electronic Corporation, Brooklyn, New York. 
These are end-window tubes with thin mica windows; 
they were used inside lead shields of standard design, 
which kept the background count at about 15 epm. The 
tubes showed no voltage hysteresis and no photosensi- 
tivity; the humidity effect was controlled as abeve. 
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Four of these tubes showed equally good characteristics. 
A uniform sample counted 38 times over a 2-month in- 
terval in a 200C tube gave a standard deviation of the 
mean of .1%, so that the Geiger tube was not the limiting 
factor in determining the precision of the experimental 
results. This discussion illustrates the care which should 
be taken in selecting a tube for use in an analytical 
study. It should be pointed out that other counting 
instruments, such as methane-flow proportional counters 
and scintillation counters, are becoming increasingly well 
known. These instruments have much better counting 
characteristics and reproducibility than Geiger tubes and 
seem to offer a solution to this aspect of the problem 
involved in obtaining reproducible counting results. 

The authors have applied the liquid counting method 
described in this paper in the development of a com- 
bined photometric-radiometrie method for the determina- 
tion of cerium (1). The over-all precision obtained in 
this work was about 1.4% standard deviation. By using 
any of the common methods for mounting solid samples, 
it would have been impossible to obtain better than 5-7% 
precision in the final results. Up until the present, radio- 
metric methods of analysis have been severely limited in 
scope because of their poor precision. The use of the 
liquid counting technique, in conjunction with good 
counting equipment, should now permit the development 
of precise radiometric methods of analysis for many 
elements wihch are difficult to determine by other means, 
and should encourage the development of many other 
applications of radioactive tracers. 
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Effects of Ultrasonic Waves and Nitrous 
Acid on the Production of 
Colloidal Sulfur 


Shichiro Akiya, Otohiko Nomoto, and Seiichi Okui 


Institute of Pharmaceutics, Faculty of Medicine, 
University of Tokyo (Akiya and Okui), and 
Kobayashi Institute of Physical Research, 
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Production of colloidal sulfur by mixing dilute solu- 
tions of sodium thiosulfate and HCl has been investigated 
by La Mer and co-workers (2-5). Colloidal sulfur be- 
gins to appear about 10 min after the addition of the 
acid and is recognized by the Tyndall seattering of light. 
La Mer and Yates (6) observed that the time of pro- 
duction of colloidal sulfur increased about 4 times when 
the distilled water used in this experiment is first irradi- 
ated by ultrasonic waves. They tentatively attributed it 
to the removal of the nuclei required for growth to col- 
loidal dimensions, and they demonstrated that the effect 
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is not due to the production of H,O, or to any detectable 
chemical change. Weissler (9) reports that this increase 
in the time of production is only observable on irradiated 
distilled water when it contains air or N., and that water 
previously boiled under vacuum so as to expel the air, or 
saturated with CO,, O., or He, does not produce the effect. 
He attributes this increase to such reaction products as 
NH;, or HNO,, reported by previous investigators, in ir- 
radiated distilled water. 

The authors (1) previously observed the production of 
H,0., HNO,, and HNO, (but not of NH;) in irradiated 
distilled water and made quantitative measurements 
thereof. The main reaction product is HNO,, particu- 
larly by short irradiations. So they supposed that the 
increase in the time of production of colloidal sulfur by 
irradiated distilled water was due to HNO, produced in 
it, and performed the following experiments to confirm 
this view. 

With irradiated distilled water. To 20 ml of irradi- 
ated or unirradiated distilled water at 11° C were added 
1 ml of 0.24 N-Na,S,O, and 1 ml of 0.24 N-HCl, and the 
time required for the appearance of the Tyndall beam 
was measured. The sample of distilled water (20 ml) 
was previously subjected to the action of ultrasonic waves 
of 470 ke/sec in a test tube of 19-mm inner diameter, 
provided with a water jacket for cooling. The intensity 
of the wave was determined by measuring the radiation 
pressure on a circular glass vane 15 mm in diameter, im- 
mersed in the irradiated liquid sample, by means of a 
balance, as described in a previous paper (7, 8). 

By varying the time of irradiation at constant ultra- 
sonic intensity (0.3 g-wt on 15-mm vane = 167 erg/cem* 
energy density), the authors obtained the data shown in 
Table 1. By varying the intensity of the ultrasonic wave 


TABLE 1 
Time of 
Time of Amount of production 
HNO. 
irradiation of colloidal 
produced 
(min) (mg, %) sulfur 
(min) 
0 (not treated) 
0 0 11.0 
8 0.12 51.5 
5 0.24 62.5 
10 0.45 48.0 
20 0.90 84.0 
80 1.00 29.5 


with constant time of irradiation (5 min), the data in 
Table 2 were obtained. 


TABLE 2 
Time of 
Radiation Energy 

pressure density of coltotdal 
(g-wt) (erg/cm®) sulfur (min) 

0.1 56 47.2 

2 111 60.0 

r 167 62.5 

4 222 58.5 

0.5 278 en 


464 . 


Also, the production of HNO, (or the chemical action 
in general) shows maxima at certain ultrasonic intensities 
(177-222 erg/em*), as previously reported (7, 9). 

With HNO, solutions. Solutions of HNO, of various 
concentrations were used in place of the irradiated dis- 
tilled water, and the time for production was determined 
as in the previous manner. Table 3 gives the results. 


TABLE 3 


Concentration 
of HNO, (mg, %) 


. Time of production of 
colloidal sulfur (min) 


0 11.0 
0.005 12.5 
01 13.5 
.02 17.0 
.04 28.0 
.08 48.5 
& 53.0 
12 53.0 
63.0 
0.50 65.5 
1.0 65.5 
2.0 85.5 
6.5 No colloid produced 


These show that the effect of irradiated distilled water on 
the time of production of colloidal sulfur. coincides with 
that of HNO,, as long as the time of irradiation does not 
exceed 5 min. The decrease of the effect by longer ir- 
radiation (Table 1) is explained by the increased amount 
of H,O, produced in the irradiated water. This substance 
reacts with HNO, and produces HNO,, particularly in 
acid solutions. 

Color reaction and the detection of ions. It was ob- 
served further that Na.S.0O, (+HCl) and HNO,, when 
mixed, reacted and produced a yellow color, which faded 
gradually. The irradiated distilled water showed the 
same coloring when Na,.S,O, (+HCl) was added to it. 
As the yellow color fades away, SO,” and SO,” ions can 
be detected in the mixture of Na,S,0, (+ HCl) and HNO, 
solutions. When the ratio of HNO,:Na,S,O, is small, 
SO,” is predominant, whereas SO,’ vanishes and SO,” 
increases as this ratio exceeds 1 mole: % mole. The 
separation of sulfur was no longer observable as this 
ratio reached 1 mole: %4 mole. 

The authors reached the following conclusion from the 
above and other results. First, there is a production of 
NO, by the reaction: 

2 HNO, NO, + NO+H,0. 


This NO, produces O, which combines with H,S,0,, pro- 
ducing a yellow color: 


Oo OH Oo OH 
VW VW 


+20— 


on 


This molecule splits up at the double bond S=S and takes 
H,.O to produce 2 molecules of H,SO,, which hinders the 
production of sulfur in the equilibrium: 
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H,S,0, = H,SO, +8. 
H,SO, is further oxidized to H,SO, by NO,. 

La Mer and co-workers assumed this phenomenon as a 
phase-transition from molecularly dispersed sulfur into 
droplets of supercooled )-sulfur, but the present experi- 
ments seem to indicate that the separation of sulfur 
itself requires time, as is indicated by the slow building 
up of SO,” and the color reaction. 
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A Simplified Recording Bubble 
Flow Meter? 


William G. Hammond, Chester Hyman, and 
Thomas E. Nelson 


Department of Physiology, 


University of Southern California School of Medicine, 
Los Angeles 


In the course of cross-transfusion experiments with 
rats, it became desirable to measure the rate of blood flow 
between the animals. The conditions of the experiment 
required an instrument that could fulfill the following 
requirements: (a) measure accurately flow rates between 
0 and 15 ml/min; (b) impose the minimum resistance to 
flow, i.e., the minimum pressure drop; and (c) divert a 
minimum volume of blood from the system under investi- 
gation. In addition, simplicity of design and a method 
for objective recording were considered desirable. 

The recent survey of flow meters by Green and others 
(2) critically evaluated the several methods that have 
been employed. Of the group, we considered the bubble 
flow meter as most nearly satisfying our requirements. 
The modification of this instrument by Selkurt (3) offers 
a method for recording that is fundamentally simple and 
accurate. The chief objections to instruments of this sort 
have to do with the relatively large volume of blood 
diverted to the meter (about 6 ml in the form described 
by Selkurt) and the cumbersome character of the instru- 
ment as a whole. The modifications to be described 


1This study was carried out under Contract No. W33-038 
ac-19062 between the U. S. Army Air Force and the Univer- 
sity of Southern California. The work was performed in 
jaboratories generously provided by the Allan Hancock 
Foundation. 
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vbviate these difficulties, and provide an instrument which 
is simple to build in any laboratory, but which neverthe- 
less performs with remarkable accuracy. 

Fig. 1 presents several drawings of the instrument. 
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Fic. 1. Design of flow meter. 


The numbers in the following description refer to the 
corresponding parts in the figure. The primary chamber 
(1) is laminated from 3 layers of lucite, the central layer 
being opaque and the 2 outer layers transparent. Fittings 
for the inflow (2) and outflow (3) tubes are turned 
from lucite and are cemented in place. Plastic male Luer 
connectors (4) are threaded into the block to provide the 
stability necessary for attachment of modified needles and 
syringes. Bubbles of desired size are injected through 
the lower connector via a Bunsen valve (5), with a drilled 
tuberculin syringe, as suggested by Bruner (1). The bub- 
ble trap (11) is emptied with any convenient-sized syringe 
through the upper Luer connector. Double female Luer 
connectors (6) are made from hypodermic needle hubs, 
and provide easy access to facilitate cleaning the system. 
The entire chamber is mounted directly in front of a 
General Electric, barrier-type photo emf cell (7), and the 
whole system mounted vertically as indicated on a suitable 
base (8). The two tubes (2’, 3’) are connected by a 
length of vinyl tubing (9) having an internal diameter 
of about 1.5 mm. The length of this tube may be varied 
to alter the range of the meter, while maintaining its 
inherent accuracy. In the model whose calibration curve 


@ 
@ 
i 
| 
465 | 


o 


ae 
7 

6 
% 

®ELECTROCARDIOGRAPH 
4 VOLUMETRIC GLASSWARE 
> 3 @-OSCLLOGRAPH 
g é ELECTRONIC BALANCE 

> 


dies 


Vo sec. 


Fic. 2. Calibration curve for flow meter. 


is given in Fig. 2, the length was 14 em. Light is pro- 
vided by a 6-v, 64-ep automobile headlight mounted di- 
rectly in front of the chamber. To minimize stray illumi- 
nation, a shield (10) placed between the light and the 
chamber masks the entire surface, except for 2 slits. Pro- 
vision is also made for the observation of the bubble 
trap through this mask. 

Since the blood is in contact only with smooth plastic 
surfaces, clotting is minimized; as a further precaution, 
however, the interior of the entire instrument is coated 
with ‘‘Dri-film.’’2 In operation, blood from the animal 
enters the chamber through the lower inflow tube, passes 
on through the vinyl tubing, back past the bubble trap, 
and out to the animal again. The bubble is injected by 
the route described (5) and enters the flowing stream, 
thus breaking the continuous column of blood and per- 
mitting light to reach the photocell. The bubble then 
passes along through the vinyl tubing and again comes 
between the light source and the photocell, before it 
finally rises into the bubble trap. The output from the 
photocell is recorded directly on any suitable system, and 
the time between the 2 impulses is a function of the flow 
rate. We have found the conventional string galvan- 
ometer of the type used in a Cambridge electrocardiograph 
eminently suitable for recording the output of the photo- 
cell. The camera provided with such an instrument has 
a paper speed that allows time to be measured to within 
.02 sec. 

The calibration curve (Fig. 2) was constructed by com- 
paring true flow determined by direct measurement of 
the outflow and the apparent flow determined from bub- 
ble passage time. The reciprocal of bubble passage time, 
a direct function of apparent flow, is plotted against true 
flow rate to obviate the necessity for making a direct 
determination of the volume through which the bubble 
passes. However, calculations made from actual data for 
flow rate and for bubble passage time showed this volume 
to be approximately 4% ml, and the volume of blood in 


2 Dri-film No. 9987, General Electric Company. 
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the entire instrument could be no more than double this 
volume. The linear relation obtained in the plot is an 
empirically determined one, and is not based on any as- 
sumptions concerning the volume involved in the flow 
meter. 

Outflow rate was determined either direetly by collection 
of the blood in a graduated cylinder over a measured 
period of time, or by means of a strain gauge balance. 
The latter instrument, to be described more fully else- 
where, employs a Statham-type dynamometer which is 
acted upon by one arm of a balance. The output of the 
dynamometer is amplified and finally recorded on an 
oscillograph. The relations in this system are all linear, 
so that the slope of the curve recorded is directly pro- 
portional to the change in weight on the balance pan. 
For use in calibrating the flow meter, the effluent blood 
is caught in a beaker on the balance, so that the rate of 
increase in weight, and hence the slope of the line are 
proportional to the rate of outflow. In addition to the 
greater sensitivity provided by this method of calibration, 
the output from the photocell of the flow meter may be 
recorded along with the flow curve. However, the data 
presented in Fig. 2 show no consistent difference between 
points obtained by the two methods. The data represent 
several different samples of dog and rabbit blood; the 
samples were heparinized or citrated in some cases and 
defibrinated in others. There are no significant differ- 
ences in these data. 


DIFFERENTIAL PRESSURE 
BGG 


on @ 


ACTUAL FLOW min 


Fic. 3. Pressure fall across the meter as a function of 
flow rates. 


Since the ratio of the volume of the bubble injected to 
the blood volume in the meter is so great, it was necessary 
to establish the fact that the injection of the bubble per 
se did not seriously alter the rate of flow. This was 
accomplished in two ways. First, the rate of flow was 
accurately determined over a period of time, during 
which no bubbles were introduced into the system. Then, 
holding all other conditions constant, a similar measure- 
ment was made with the injection of bubbles at frequent 
intervals. There was no significant difference in the 
measured flow rates. The second method has to do with 
the strain gauge type of calibration. There was no 
measurable change in the slope of the outflow curve 
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associated with the injection or passage of the bubble 
through the meter. 

The pressure loss across the instrument was determined 
with a Statham differential strain gauge manometer, 
whose output was measured by a Pfaltz & Bauer multiple 
mirror galvanometer. Inasmuch as the relations through- 
out this system are linear, there is a direct proportion 
between the pressure change and the galvanometer read- 
ing. Pressure loss was found to be linear over the range 
of flows used (Fig. 3). Because of the vertical position of 
the instrument, there is a gradient of about 2.2 em water 
pressure between the inflow and outflow tubes, even with 
no flow through the system. This static drop, as well as 
the differences noted at the several flow rates, is not of 
sufficient magnitude to warrant redesign of the instru- 
ment but must be taken into account in studies which in- 
volve accurate pressure measurement. 

Since the blood is in the measuring system for periods 
of time appreciably less than 30 sec, it was not con- 
sidered necessary to make provisions for temperature con- 
trol. 

This modification of the optically recording bubble flow 
meter is simple to construct, it diverts smaller quantities 
of blood from the animals, it introduces only a minimal 
pressure drop in the system, and it is easily adapted to a 
wide range of flow rates by varying the length of the 
external tubing. 
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Molecular Configuration and Biological 
Activity of Substances Resembling 
Acetylcholine’ 


J. H. Welsh and R. Taub 


Biological Laboratories, Harvard University, 
Cambridge, Massachusetts 


Articles appearing in Science during the past two 
years have discussed the structure-activity relations of 
the choline group of drugs and related compounds. In 
the first of these articles Pfeiffer (5) called attention to 
certain features common to a number of drugs having 
parasympathomimetiec stimulant action. These were the 
presence of an ether oxygen adjacent to a carbonyl group, 
with a methyl substituted nitrogen distant by two satu- 
rated carbon atoms. He referred to these as ‘‘ prosthetic 
groups’’ and considered them to be of particular sig- 
nificance in anchoring the drug molecule to cell receptors. 

+The unpublished work reported here has been supported 


by a grant from the U. S. Public Health Service, and a report 
in greater detail will appear elsewhere. 
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Pfeiffer also called attention to the presence of these 
groups in certain acetyleholine-blocking agents. 

In a discussion of Pfeiffer’s paper, Ing (4) pointed 
out that (1) not all molecules containing the three above- 
mentioned groups, disposed spatially as indicated, show 
parasympathomimetie stimulant actions, and (2) some 
molecules show such actions but do not contain all three 
groups. He suggested instead that the existing evidence 
favored the view that the preciseness of ‘‘fit’’ between 
the drug cation, as a whole, and some macromolecular 
structure in the cell determines the degree of activity that 
is observed. Opposing the views of Pfeiffer and of Ing, 
which imply a highly specifie reaction between drug mole- 
cule and cellular constituents, is that of Barnes and 
Beutner (2), who believe that lipoid solubility and ioni- 
zation of cholinergic drugs are sufficient to account for 
their pharmacological actions. 

In a study of the fundamental mode of action of 
acetylcholine we have determined the relative activities 
of a considerable number of acetylcholine homologues and 
analogues, as well as simple quaternary ammonium ions, 
in depressing the spontaneous beat of the isolated heart 
of the mollusk Venus mercenaria. This preparation is 
extraordinarily sensitive to acetylcholine and is an espe- 
cially favorable object for a quantitative comparison of 
the actions of compounds related to acetylcholine. It has 
been possible to test the effect of very slight alterations 
in size and spatial arrangement of groups within these 
molecules on their relative activities. 

The action of acetylcholine on the Venus heart may be 
deseribed as nicotinelike, and of a type such as is found 
at autonomic ganglia, for it is blocked by tetraethylam- 
monium ions but not by curare alkaloids. At least two 
methyl groups on a quaternary nitrogen are required for 
a substance to have a significant acetylcholinelike, de- 
pressant action on the Venus heart. Quaternary am- 
monium ions with three alkyl groups other than methyl 
have a reversed or excitatory action and act as acetyl- 
choline-blocking agents (9). This suggests that the di- 
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mensions of the cationic head are critical in determining 
the degree and kind of activity (3). Thus far we have 
found no compound related structurally to acetylcholine 
in which changes only in the long chain, or ‘‘tail,’’ have 
resulted in a complete loss of acetyleholinelike action on 
the Venus heart. The results of some of these attempts 
have been reported previously (8). Any deviation from 
the acetoxyethyl group thus far tried, however, results in 
a decrease in activity. That the changes may be exten- 
sive and the activity yet remain high is seen when the 
relative activities of the alkyltrimethylammonium ion 
series are determined. Fig. 1 gives a comparison, on a 


The substitution of a CH, group for the ether oxygen 
of acetylcholine reduces activity appreciably; neverthe- 
less, the 4-ketoamyltrimethylammonium ion is the most 
active substance, next to acetylcholine, of the many struc- 
turally similar compounds that we have tested on the 
Venus heart. A shift of the ketone oxygen to the third 
carbon results in a further decrease in activity, which is 
more pronounced after a transfer to the second carbon 
of the 5-carbon chain. It would appear that the carbonyl 
group did represent an important point of attachment of 
drug molecule to receptor molecule, perhaps by hydrogen- 
bonding, and when the ketone oxygen is in position 4, the 


TABLE 1 
Equiactive 
molar ratios 
Acetylcholine bromide 1 
4-Ketoamyltrimethylammonium chloride 12 
3-Ketoamyltrimethylammonium iodide { (CHs)sN+CHeCH2CCHeCHs] I- 160 
2-Ketoamyltrimethylammonium iodide 580 
0 
TABLE 2 


Before eserine 


After eserine 


Frog rectus abdominis 
Leech muscle 

Frog heart 

Venus heart 


4-ketoamyl > doryl > Ach 
doryl > 4-ketoamyl > Ach 


doryl > mecholyl > Ach > 4-ketoamyl 
Ach > 4-ketoamyl > doryl > mecholyl 


Ach > 4-ketoamyl > doryl 
Ach > doryl > 4-ketoamyl 
Ach > doryl > mecholyl > 4-ketoamyl 
Ach > 4-ketoamyl > doryl > mecholyl 


molar basis, of the differences in depressant action of 
this quaternary ammonium ion series up to a carbon 
chain of 8 atoms in the odd alkyl group. The member 
with a 5-carbon atom chain, which has an over-all length 
approximately equal to that of the acetoxyethyl group 
of acetylcholine, is by far the most active member of the 
series in depressing the Venus heart. Compared with 
acetylcholine, the n-amyltrimethylammonium ion has been 
found to be about 1/70 as active. Earlier investigators 
(1, 6) had noted a similar peak of activity in this series 
when tested on a variety of preparations, the n-amyl 
member usually being most active or, when it was not, 
the difference between its activity and that of the n-butyl 
or n-hexyl was slight. 

We have recently determined the relative activities of 
certain new acetylcholine analogues that are quaternary 
ammonium derivatives of pentanones and pentanols. We 
were interested in determining the effects of (1) sub- 
stitution of methylene for the ether oxygen, (2) change 
in position of the carbonyl group, and (3) reduction 
of the ketone to hydroxy. The activities on the Venus 
heart of the pentanone derivatives are shown in Table 1. 
The values are expressed as approximately equiactive 
molar ratios, with the molar concentration of acetyl- 
choline required for 50% decrease in amplitude of beat 
equal to one. 


468 


attractive force is maximal. The general pharmacology 
of the 4-ketoamyltrimethylammonium halide is being ex- 
plored, and its activity relative to that of carbaminoyl- 
choline (doryl), acetyl B-methylcholine (mecholyl), and 
acetylcholine (Ach) on different test preparations is 
given in Table 2. 

Hydroxyamyltrimethylammonium halides were made 
with the hydroxy group in the 2, 3, and 4 positions. Com- 
pared with acetylcholine on the Venus heart, their ac- 
tivities were about 1/1500 as great. Little or no effect 
of change in position of the OH group has thus far been 
seen. The activity of the 4-hydroxyamyl- is less than 
1/100 that of the 4-ketoamyltrimethylammonium ion. 
This difference appears too great to be accounted for on 
the basis of molecular configuration alone, and it seems 
probable that differences in rates of penetration are 
partly responsible for the dissimilarity in activities. 

Among the substances that have been compared with 
acetylcholine on the Venus heart, to test the effect of 
changes in molecular configuration, are those of Table 3. 
Again, approximately equiactive molar ratios are given 
relative to a molar concentration of acetylcholine equal 
to one. 

Although differences in general chemical properties 
doubtless are responsible for some of the differences in 
activity of the substances shown in Table 3, it seems 
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TABLE 3 

Equiactive 

molar ratios 
Acetylcholine bromide eS 1 
B-Carbomethoxyethyltrimethyl- (CHs)sN*CHeCH2COCHs] Br- 15 
ammonium bromide Il 
Betaine ethyl ester chloride 660 

0 
4-Methylamyltrimethylammonium bromide (CHs) N*CHeCH:CHeCHCHs] Br- 1,370 
CHs 
4-Acetoxyamyltrimethylammonium iodide (CHs) 7,500 


likely that the shifts in position of the carbonyl group 
and adjacent oxygen are, in part, responsible for the 
decreased activity of the B-carbomethoxyethyltrimethyl- 
ammonium ion and the betaine ethyl ester. 

This brief summary of results that we have obtained, 
using the isolated heart of V. mercenaria as a test object, 
supports the view of Pfeiffer that an ether oxygen and 
carbonyl group, spatially disposed as in acetylcholine, are 
of special significance in determining the activity of 
acetylcholine analogues. However, in agreement with 
Ing, we would emphasize the importance of exactness 
of ‘‘fit,’’ or ‘‘dovetailing,’’ between all parts of the 
drug molecule and structures in the receptor molecule. 
It has been suggested earlier (7) that acetylcholine may 
act as a coenzyme for an enzyme that plays a role in the 
regulation of membrane polarity and permeability. This 


further evidence of the significance of molecular con- 
figuration in the interaction of acetylcholine analogues 
and receptor substance is not inconsistent with the 
hypothesis. 
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The Photochemical Action of Ultraviolet 
Light on the Absorption Spectra of 
Nucleic Acid and Related Substances 


David Rapport and Attilio Canzanelli? 


Department of Physiology, 
Tufts College Medical School, Boston, Massachusetts 


With the greater availability of materials capable of 
producing ionizing radiations, there has been an increase 
of interest in factors involved in the production of lethal 
effects in microorganisms and also of mutational changes 
in various types of living organisms. In view of the 
known cytochemical importance of nucleic acids, as well 
as their postulated significance, not only in the chromo- 
somes but also in the cytoplasm, we have carried out 
experiments on the photochemical effect of ultraviolet 
radiation on nucleic acids and related substances, in the 
region of their major absorption, namely, about 260 my. 


21This work was done under a contract: with the Atomic 
Energy Commission and the (ffice of Naval Research and 


with the aid of a grant from the National Advisory Cancer — 


Council of the U. 8S. Public Health Service. 
2 With the technical assistance of Marion Hyatt. 
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Previous reports of investigations on spectral changes 
in nucleic acids produced by ultraviolet radiations have 
been conflicting. Heyroth and Loofbourow (2), using 
a photographie colorimetric method, showed a reduction 
in the selective absorption of desoxyribonucleie acid 
(DNA), dichloromethyl pyrimidine, uracil, and adenine. 
Caspersson (1) noted similar effects upon DNA, adenine, 
guanine, and sodium urate and stated that the effect was 
least in the nucleic acid, whose ‘‘ constitution seemed to 
stabilize the bonds.’’ Hollaender (3) observed no 
change in the absorption spectrum of a .5% solution of 
sodium thymonucleate after irradiation for 83 hr. On 
the other hand, Uber and Verbrugge (8), irradiating a 
12.5x10°M solution of the pyrimidine component of 
thiamine for 2 hr, noted complete loss of selective ab- 
sorption. More recently, Sinsheimer and Hastings (7) 
found under conditions of their experiment a 63% loss 
in the maximum absorption of uracil and uridine solu- 
tion (6.2 ng/ml) following 16 hr of irradiation at pH 
7.0, which was largely reversible by changing the pH 
to 1.0. Preliminary studies by them indicated similar 
reversibility for eytidylic acid. They stated, however, 
that thymine, cytosine, adenine, guanine, adenylic acid, 
and guanylic acid are not decomposed under the same 
conditions. Studying tobacco mosaic virus, Oster and 
McLaren (6) irradiated for 21 hr a .3% solution of 
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nucleic acid derived from the virus and observed a 10% 
increase in absorption, which they reconciled with the 
fact that enzymatic degradation of nucleic acid is ac- 
companied by an increase in absorption at 260 my (4, 5). 
Oster and McLaren also irradiated a dilute solution of 
virus nucleic acid (8 x 10° g/ml) for 3 min and observed 
a similar increase in absorption. 
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lt seems to us that these conflicting findings were 
probably the result of differences in the conditions of 
experimentation, and we have investigated the possi- 
bility, with suitable dilutions and dosages, of observing 
consistently the complete disruption of the rings in all 
purine and pyrimidine compounds. We have been able 
to observe such effects in all substances studied. 

We have irradiated sodium ribonucleate, sodium 
desoxyribonucleate, adenosine triphosphate, 3-adenylic 
acid, adenosine, adenine, xanthine, hypoxanthine, uric 
acid, guanine, uracil, and caffeine. The concentration of 
the nucleate solutions was 25 pg/ml, except where noted. 
All other solutions were 5x10° M. In early experi- 
ments, the solutions were titrated almost to neutrality 
but were unbuffered. Later, experiments like those il- 
lustrated were buffered at pH 7.2 with phosphate. 
Irradiation was carried out with a low-intensity mercury 
discharge lamp (GE 15-w germicidal lamp), approxi- 
mately 90% of whose radiation was at 253.7 mp. About 
8 ml of solutions were placed in 150-mm long, 10-mm out- 
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side diameter quartz and Pyrex tubes (for test and con- 
trols), which were fastened to the lamp along its longi- 
tudinal axis, thus permitting maximum intensity of 
irradiation. The volume of solution used did not quite 
fill the tubes, so that by gentle longitudinal oscillation the 
gas bubble stirred the contents of the tube, thus insuring 
complete exposure to the radiation. (In most experi- 
ments, the gas was air, but some experiments were 
carried out in an atmosphere of nitrogen.) It was found 
that the temperature of the solutions exposed to radia- 
tions (both test and control) quickly reached about 36° 
C, where it remained constant. The absorption spectra 
were determined with a Beckman spectrophotometer be- 
tween 230 my and 310 my. 
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Our results indicate that in all cases irradiation for 12 
hr or more of dilute solutions (concentrations suitable 
for spectrophotometric readings) disrupts the pyrimidine 
structure completely, so that the characteristic absorption 
spectra are lost. The effects on the absorption curves of 
a few of the substances studied are shown in Figs. 1-4. 
In these figures, the spectra of solutions before irradia- 
tion are not shown, since they practically coincide with 
those obtained in the control Pyrex tubes. We repeated 
Hollaender’s experiment with .5% desoxyribonucleate 
and, like him, observed very little change in the absorp- 
tion spectrum. However, when we irradiated a dilute 
solution, there was, as in the case of ribonucleate, com- 
plete abolition of ultraviolet absorption, as will be seen 
in Fig. 2. In other words, the failure to demonstrate an 
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effect in concentrated solutions appears to be due to 
masking by unchanged material. 

Fig. 3 shows the time course for one of our tested sub- 
stances, adenylic acid. Exposure to ultraviolet light for 
4 hr results in approximately 20% reduction in absorption 
at 260 mu, whereas for 6 hr the reduction is approxi- 
mately 40%. After 12 hr exposure, the selective ab- 
sorption spectrum disappears. Uric acid, which has two 
peaks, one at 235 my and the other at 290 my, also be- 
haves as do all the other nucleic acid derivatives. Com- 
plete obliteration of its absorption curve is observed in 
Fig. 4. 

The curves showing the effect on the other substances 
studied are omitted for lack of space. It suffices to say 
that in all cases the curves are essentially similar and 
reproducible. 
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Contact Potentials of Evaporated Iron Films 
in Air and in Nitrogen at Low Pressure 


Norman Hackerman and Leland L. Antes 


Department of Chemistry and Bureau of 
Engineering Research, 
The University of Texas, Austin 


Curves showing the variation of contact potential with 
time for metal surfaces prepared by the evaporation 
process have been obtained in vacuo at room temperature 
using the method of Zisman (1). A platinum plate is 
used as the standard of reference. 

The change in potential of an iron surface amounts 
to several tenths of a volt and is due largely to the sorp- 
tion of oxygen. The rate is pressure-sensitive between 
0.01 and 10 yp, being very low and very high, respectively. 
The curves at 0.1 are characterized by a sharp rise, 
followed by a rounded peak, which falls to a level about 
0.3 v below the maximum. 

From between 0.014 and 0.1, to the higher pres- 
sures, the potential change is reversible upon alternating 
the pressure from high to low values. The trend of the 
variations indicates that irreversible sorption is con- 
tinually taking place, also, and at a rate that is more 
or less dependent on the average pressure. The desorp- 
tion rate is lower than the sorption rate. 

When pure, dry nitrogen is introduced into the vacuum 
chamber, no appreciable change in surface potential with 
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time is observed, and pulsing of the pressure does not 
produce corresponding alternation in potential. This is 
assumed to indicate that most of the observed change is 
eaused by oxygen. 

Electrical resistance variations of similar evaporated 
films in the same vacuum range show that gross penetra- 
tion of the oxygen and its combination with the iron are 
negligibly slow in comparison with the surface sorption 
effects, because the resistance increases at a negligible 
rate at pressures of 0.14, whereas the surface potential 
curve reaches its maximum within a minute. A slight 
reduction in resistance of the iron films occurs within a 
few seconds after they are deposited and may be due to 
atomic rearrangement or to a drop in temperature. 

Exposure to pressures of 10-100, resulted in slow 
and probably incomplete resistance changes, which are not 
reversible with reduction in pressure. At atmospheric 
pressure and humidity, evaporated iron layers up to 30 A 
in thickness show little change in resistance after 30 
min, but the resistance gradually increases over a period 
of hours at a rate depending on the thickness of the film. 

In connection with these studies, experiments have been 
conducted in which evaporated metal films were produced 
within an electron microscope column. Electron diffrac- 
tion patterns of these films were observed continuously 
from the time of deposition. It was possible to follow 
the formation of an oxide pattern over that of the metal 
as a function of time and pressure. For example, the 
first perceptible change at a pressure of 27 4 requires 
1 1/2 min for iron, whereas 27 min were required for 
nickel. 

Studies of the type described for iron have been made 
on a number of other metals, with results which vary 
considerably from metal to metal. Details will shortly be 
available. 
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Improved Technique for Weighing Tissues 
with the Cartesian Diver 


Jay A. Smith and Melvin Post 


Department of Physiology and Pharmacology, 
The Chicago Medical School, Chicago, Illinois 


In the course of experiments on respiration of embry- 
onic chick hearts using the Cartesian diver technique, it 
became necessary to weigh the hearts. Ordinary methods 
with the analytic balance proved impractical. Zeuthen 
(1) describes a method for weighing tissues and cells in 
the Cartesian diver and presents equation (1) for caleu- 
lation of weights: 


(1) 

B- Det 
In this equation RW, is the buoyed weight of the tissue, 
RW, the buoyed weight of the standard, B is atmos- 


RW, = 
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TABLE 1 
COMPARISON OF REDUCED WEIGHTS CALCULATED BY THREE EQUATIONS 


Diver Standard Secondary standard 
Ve Actual weight Calculated reduced weights 
in wt 
mm* in Sp. RWst wt 
No. equa- No. air, gr. mg ee sic No. ™ Sp. RW: (1) (2) (6) 

tion mg * air, gr. mg De Dez a 

(5) mg 
1G 227.7 #18 11.5 2.23 6.3 -378 -641 1F 970.9 1.018 17.2 -878 -1120 10.5 18.7 18.8 
1G 227.1 28 15.5 2.23 8.6 -406 -756 2 693.9 1.007 4.8 -406 - 612 7.1 5.0 4.8 
1G 224.7 2 15.5 2.23 8.6 -154 -517 2F 693.9 1.007 4.8 -154 - 362 6.1 4.8 4.8 
Mean 226.5 
2w 454 8S 0.690 2.23 0.381 - 94 -861 .. | 
2w 482 3S 0.690 2.23 0.381 +665 -116 3F 27.8 1.033 0.889 +665 -1014 3.051 0.901 0.887 
2w 4.96 8S 0.690 2.23 0.381 +662 - 99 4F 2.2 1.0138 0.282 +662 + 594 -—2.428 317 -296 
Mean 4.77 
5.16 38S 0.690 2.23 0.3881 +691 - 44 .. 25009 
3w 487 3S 0.690 2.23 0.381 +717 - 61 3F 27.8 1.033 0.889 +717 - 913 5.23 0.874 913 
Mean 5.10 


Mean error 169% 4.7% 3.2% 


pherie pressure or 10,000 mm Brodie’s solution, pz is the 
suspension pressure with the tissue on the diver, and pg 
is the suspensica pressure with the standard on the diver. 

We constructed a diver suitable for measuring weights 
of embryonic chick hearts, but obtained implausible re- 
sults with equation (1) when (a) the diver was not 
suspended at atmospheric pressure, and (b) when pz was 
positive and ps¢ was negative in sign. 

In the following equation, reliable results are obtained 
under all conditions ordinarily encountered: 


B+De 

~ B+ 

B+ Pe 

~ B+ pet 

In equation (2), in addition to the symbols given above, 
Pe is the suspension pressure of the empty diver. 

The method of Zeuthen requires that the diver be sus- 
pended successively with the standard weight, then with 
the unknown weight; the above modification requires, in 
addition, suspension of the empty diver. This procedure 
is rather laborious, although unavoidable under condi- 
tions in which air bubbles form on the outside of the 
diver; even then, successive suspensions must be made 
rapidly. 

If the diver is exceptionally clean, if it has been im- 
mersed for several days, or if the suspension fluid con- 
tains minimum amounts of dissolved gases, air bubbles 
will not form on the outside of the diver, and a simpler 
procedure may be used. 

This second procedure is based on the fact that under 
conditions of suspension, a diver contains a certain criti- 
eal constant volume of gas, which may be called Ve. 

If the suspension fluid is water with a specific gravity 
of 1.00, the following is true: 


RW,=EWat (2) 
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= (Vot AV) (B+ pe) =(Vot+ AV +RWz)(B+pe) (3) 

= AV (4) 
in which V, is the volume of air in the diver at atmos- 
pheric pressure B, (V,+ AV) is the critical constant vol- 
ume V,, and the other terms are as given above. Sub- 


stituting and solving, the following equations may be 
obtained: 


_ RW ot (B+ Det) 
Vo= Dat) (5) 
(6) 


The diver is standardized as follows. The volume of 
air in the diver is adjusted until the diver is suspended, 
or floats upward, or sinks slowly at atmospheric pressure. 
The standard weight RW,;+ is placed on the diver, and 
the suspension pressure ps; is measured. The weight is 
shaken from the diver, and the suspension pressure pe is 
measured. This is repeated several times, preferably 
with different original volumes, and the mean critical 
volume is calculated from equation (5). 

Once standardized, the diver may be used for weighing 
tissues. The tissue is placed on the diver, the suspen- 
sion pressure Pz is measured; the tissue is shaken from 
the diver, and the suspension pressure pe is measured. 
The weight of the tissue is caleulated from equation (6). 

Results of weighings, using a gigantic diver and a 
diver suitable for weighing embryonic chick hearts, are 
shown in Table 1. It may be seen that there is a close 
check between actual weights and weights measured with 
the diver and calculated with equations (2) and (6), but 
poor checks between actual weights and weights measured 
with the diver and calculated with equation (1). 

It is probable that under conditions where air bubbles 
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do not form rapidly on the outside of the diver the simpli- 
fied method described can be applied to weighing tissues 
much smaller than embryonic hearts. The improvement 
in the equation given by Zeuthen makes accurate weigh- 
ings possible under conditions where the diver is or is not 
suspended at atmospheric pressure. 
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On the Structure of Morphine and its 
Derivative Metopon 


Lewis J. Sargent and Lyndon F. Small 


Experimental Biology and Medicine Institute, 
National Institutes of Health, Bethesda, Maryland 


Because the unique and valuable analgesic properties 
of the morphine derivative Metopon (methyldihydromor- 
phinone) (4) may be due, in large measure, to the in- 
fluence of the new methyl group, information regarding 
the latter’s position in the molecule is of some moment. 
With a view toward elucidating this point, a method has 
been developed for degrading the more accessible dihydro- 
thebaine (Metopon’s precursor) to an optically active 
dimethoxytrialkyltetrahydronaphthalene Ia or Ib. 


H, 
H, (a) R’=C,H,; R”=C,H,; 
H R’”’ = 
b) R’=CH,; R”= ; 
ono” R” (b) R CH, C,H, 
OCH, Rk’ R” 
I 

Analysis. Calculated for C,,H,O,; C, 78.21; H, 10.21; 
OCH,, 22.46. Found: C, 78.22; H, 10.20; OCH,, 22.22. 


-52.7° (e, 0.927, ethanol) ; np = 1.5295; dy = 1.027; 
bp (evaporative distillation) 97-104° C/0.4 mm. 

It is hoped to distinguish between the two possible 
isomers on the basis of results of synthetic experiments 
which are now nearly complete. 

Degradation of Metopon according to this new scheme 
should lead to a methyl homologue of either Ia or Ib, 
distinguishable by synthetic processes. 

Of equal and perhaps greater importance is the fact 
that this method of degradation now affords a comple- 
mentary means of rigorously proving whether C” is one 
of the points of closure of the heterocyclic nitrogen ring 
in morphine. The important synthetic approaches of 
Grewe (2, 3) and of Gates (1) both favor C™ as one 
point of ring closure; the other point, C°, appears well 
established. 

Intimately linked with the above are the stereochemical 
implications associated with carbon atoms 9, 13, and 14 
in the morphine molecule. All the foregoing will be fully 
reported in papers to be published elsewhere. 
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Streaming Birefringence of Denatured 
Ovalbumin’ 


Joseph F. Foster and Edward G. Samsa 
Department of Chemistry, lowa State College, Ames 


That the denaturation of globular proteins consists 
essentially of an unfolding of the polypeptide chain or 
chains is generally ded, but evid for the nature, 
or even existence, of the unfolded structure in solution 
is limited and indirect. Intrinsic viscosity data, which 
have been most used, are difficult to interpret since they 
yield only a measure of the effective hydrodynamic volume 
of the solute. Streaming birefringence, which yields 
essentially a measure of the particle length and is de- 
pendent only to a minor extent on molecular asymmetry 
and hydration, would appear to be a method of great 
potential value in the study of the denaturation process. 
Furthermore, results obtained over a wide range of 
velocity gradients provide an insight into the homogeneity 
(with regard to length) of the solute (1, 2). 

The authors have completed more than 100 flow bire- 
fringence runs, in the concentric cylinder apparatus used 
by one of us previously (3), on ovalbumin denatured in 
various ways. The orientation angle y (the angle be- 
tween the optic axis and the direction of streaming) was 
measured, as well as the birefringence. The recently 
computed numerical solutions of Edsall and co-workers 
(8) for the flow orientation equations developed by Peter- 
lin and Stuart (6, 7) were used for determining q (the 
ratio of the velocity gradient G to the rotary diffusion 
constant 6) from the x vilues obtained. The apparent 
length of the denatured ovalbumin molecules was caleu- 
lated by applying the Pe’ rin (5) theory for the case of 
an elongated ellipsoidal structure. 

Denaturation of ovalbumin was carried out under such 
conditions that no precipitation, gelation, or appreciable 
turbidity occurred. Heat denaturation was studied in 
the pH range 1-4 using glycine-buffered and unbuffered 
solutions, and in the pH range 6-9 in the presence of 
veronal and phosphate buffers. Urea denaturation was 
followed in the pH range 6-9. The effect of cationic 
detergents on the acid side of the isoelectric point and 
of anionic detergents on the alkaline side was also ex- 
amined. In a typical heat denaturation experiment 0.100 
g of ovalbumin in 15.0 ml of buffer was heated at 100° C 
for a given period of time; the solution was cooled rap- 
idly and diluted with 42.0 g of 95% glycerol. (The gly- 


1 Journal Paper No. J-1766 of the Iowa Agricultural Ex- 
periment Station, Ames, Iowa. Project No. 978. Supported 
in part by a grant from Swift and Company. 
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TABLE 1 


Concentra- Length, A 
tion of 
ovalbumin pH after Tempera- Heating —_ 
during Densturing moti heating ture, C time Gn/T = Gn/T = 
0.823° 2.82¢ 
tion, % 
0.60 0.100 N HCl 1.0 100 5 min 1,330 1,110 
0.60 Glycine + HCl buffer 2.3 100 . 640 630 
0.60 ere oe x 2.3 100 60 “ 940 850 
0.60 4.0 100 2,000 1,600 
2.40¢ 2.3 100 830 720 
2.404 2.3 100 60 “ 1,130 1,010 
2.407 2.3 100 240 “ 1,560 1,300 
1.20 Phosphate buffer containing 
40% urea 7.5 37 24hr 1,230 1,070 
1.20 Veronal buffer containing 
40% urea 9.0 37 24 hr 740 680 
0.60 Veronal buffer 8.0 100 5 min 1,710 1,420 
0.60 Veronal buffer containing 
18% urea 8.0 100 10 “* 650 700 
1.20 Glycine + HCl buffer contain- 
ing 0.53% alkyl dimethyl 
benzyl ammonium chloride 2.3 100 5 “ 600 580 
0.60 Glycine + HCl buffer contain- 
ing 0.17% alkyl dimethyl 
benzyl ammonium chloride 2.0 100 15 “ 620 620 
0.60 Veronal buffer + 0.30% dodecy! 
benzene sodium sulfonate 8.0 100 5 “ Too low to measure 


* Velocity gradient (sec-*) times viscosity (poise) divided by absolute temperature. 
t+ Diluted with buffer to 0.60% before diluting 15-ml aliquot with glycerol. 


cerol was added to increase the viscosity of the solvent 
and hence promote orientation in the streaming gradient.) 
The solutions were filtered through sintered glass, de- 
aerated by evacuation, and immediately run at 25° C. 
Some typical results obtained under a variety of condi- 
tions are presented in Table 1 in the form of apparent 
lengths calculated for a high and a low velocity gradient. 

It will be noted that the apparent lengths obtained are 
highly variable, depending on conditions of denaturation. 
In particular, it is seen that protein concentration is im- 
portant, a reaction of higher than first order being indi- 
eated. (The unaltered molecule is so short as not to 
influence the results appreciably.) Also, in general, the 
systems are heterogeneous, the apparent length decreasing 
markedly with increasing gradient. 

There are a few runs, however, in which good agree- 
ment with the flow theory for homogeneous, rigid mole- 
cules is obtained. In all cases these correspond to lengths 
of about 600 A. Such results are obtained only at low 
protein concentration and, in the case of heat denatura- 
tion, only after brief heating. Samples denatured at 
pH 2.0-3.0 are more homegeneous and shorter than those 
at lower or higher pH in the acid range. Urea-denatured 
samples appear homogeneous only above pH 8.0 and in 
the more dilute protein systems. 

It is concluded that aggregation is playing an impor- 
tant part in the over-all denaturation process for the fol- 
lowing reasons: (1) The increase in apparent length and 
birefringence is concentration-dependent. (2) Lengths 
can be obtained which are much longer than could be 
accounted for on the basis of an unaggregated molecule 
of the molecular weight of ovalbumin. (3) The samples 
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of greater apparent length are decidedly inhomogeneous. 
(4) Cationic detergents in the acid range and anionic 
detergents in the alkaline range slow the development of 
high lengths, a result that would be expected on the as- 
sumption that the cations (or anions) would be strongly 
bound and enhance intermolecular repulsive forces. 

Frederieq (4) has reported lengths of 900-2,400 A for 
denatured ovalbumin using flow birefringence. Our re- 
sults would indicate that aggregation was severe under 
the conditions he used. 

It thus appears that the denaturation of ovalbumin 
under a wide range of conditions is complicated by aggre- 
gation, and interpretation of the results obtajned by flow 
birefringence or any other technique must be made only 
with care. The fact that the only apparently homo- 
geneous systems obtained under very different conditions 
yield lengths of about 600 A seems significant. This 
length corresponds to 1.5 A per residue, assuming no 
change in molecular weight, and could correspond to the 
unfolded unaggregated unit. 
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Comments and Communications 


Taste Reactions to Antithyroid Substances 


The very interesting recent communication by W. C. 
Boyd (Science, 112, 153 [1950]) concerning possible 
connections between differences in tasting ability, 
antithyroids, food, and thyroid function has been antici- 
pated, and to some extent exceeded, by publications from 


. the Galton Laboratory in London. It may be useful for 


readers interested in the subject to get the references of 
three communications (Harris, H., and Kalmus, H., 
Nature, 163, 878 [1949]; Harris, H., Kalmus, H., Ann. 
Eugenics, 15, (1), 32 [1949]; Harris, H., Kalmus, H., 
and Trotter, W. R., Lancet, 1038 [Dec. 3, 1949] that 
apparently have been inaccessible to Dr. Boyd in Cairo, 
Egypt. 
On the whole we find ourselves in agreement with Dr. 
Boyd’s conclusions. 
H. Kaumus 


Indiana University, Bloomington, Indiana 


It is now well known that some persons find phenyl- 
thiocarbamide (PTC) extremely bitter, whereas others 
find it tasteless, the nontasting condition being inherited 
as a recessive. There is no present evidence to show 
which was the original and which the derived condition, 
ie., whether the mutation involved was dominant or re- 
cessive. Boyd has recently found that individuals who 
can taste PTC can also taste 1-5-vinyl-2-thio-oxazolidone, 
whereas others are negative to both substances, the latter 
substance being present in such plants as turnip and 
cabbage. 

Boyd suggests that, as tasters and nontasters of PTC 
oceur also among chimpanzees, ‘‘this gene pair has 
existed in man for a very long time,’’ presumably back 
to a common ancestor of man and chimpanzees. 

It may be pointed out that this conclusion does not 
necessarily follow. An alternative hypothesis is that the 
tasting and nontasting genes have arisen independently 
as parallel mutations somewhere in the lines of descent 
leading to modern man and the chimpanzee. The con- 
ception of parallel mutations dates from 1912 (Gates, 
R.R. Nature, 89, 659), and numerous cases in plants and 
animals were already known a few years later (Gates, 
R. R. Mutations and Evolution. Cambridge: Cambridge 
University Press, 1921). Many more are known now. It 
is reasonable to suppose that, if a particular mutation 
ean occur at a specific locus of a chromosome in one line 
of descent, the same change can occur at the correspond- 
ing locus of a chromosome in a related line of descent. 
This renders it unsafe to conclude that any two lines of 
descent having a particular gene in common necessarily 
derived it from a common ancestor. 

R. Rueetes Gates 
Biological Laboratories 
Harvard University, Cambridge, Massachusetts 
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The Big Lie 


That the ‘‘big lie’’ which the Soviet rulers are cur- 
rently trying to foist on the world is being swallowed not 
only by the uneducated ‘‘toilers,’’ but also by the elite of 
Soviet science, is shown by the following telegram, pub- 
blished in the Moscow newspaper Izvestia of August 23, 
1950. It is addressed to the U.N. Security Council by 
the Presidium of the Academy of Sciences of the 
USSR. 


A feeling of anxiety over tle fates of the world 
and civilization compels us, Soviet science workers, 
to address the following letter to you. 

We, Soviet scientists, who lived through the 
bloody war with German Fascism, who saw the 
ruins of Stalingrad, Sevastopol, Odessa, and other 
cities, and the destruction of great monuments of 
world culture, cannot remain silent. 

The armed forces of the U.S.A., which invaded 
Korea, rudely violating all the norms of morality 
and justice, are committing unheard-of erimes— 
erimes as barbaric as those of the German-Fascist 
usurpers. Accomplishments and values of a thou- 
sand-year-old culture of the Korean people are 
perishing, the blood of the helpless peaceful pop- 
ulation is being shed. 

Under the flag of the U.N., the army of the 
interventionists is pitilessly destroying in Korea 
homes and clubs, schools and hospitals, universities 
and libraries, factories and plants, and is breaking 
up the people’s economy and the culture of a 
peace-loving country. Thousands of persons have 
already been left without food and shelter. The 
whole world is gripped by indignation against 
these terrible misdeeds of the interventionists, 
which are increasing daily. 

We—representatives of Soviet science—declare 
that the U.N. Security Council must immediately 
and decisively stop the international crimes that 
are being committed in Korea by the ruling circles 
of the U.S.A., one of the member states of the 
U.N. 

Deepest feelings of indignation are aroused in 
us by representations of the official delegates of 
the U.S.A. in the Security Council of the U.N., in 
which they are trying to put the blame on the 
heroic people of Korea and are introducing pro- 
posals directed toward a further spread of the 
conflagration of war. 

The imperialists of the U.S.A. are perverting the 
great accomplishments of science to their criminal 
ends and are utilizing them for mass destruction 
of mankind. 

Together with all the peoples of our country, 
together with scientists, cultural workers, and 
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other representatives of progressive humanity of 
the whole world, we unanimously condemn and 
brand as shameful the scandalous acts of armed 
aggression of American imperialism, which is 
covering the earth of Korea with the blood of the 
aged, of women and children. We are deeply 
moved by the fact that till now these evil deeds 
remain unpunished. 

Diplomats and politicians of the imperialist 
camp are trying to justify the barbarous acts of 
the American soldiery by barefaced falsifications 
of juridical science and international law. But 
there is not, and there cannot be, any justification 
of aggression and aggressors. There is not, and 
there cannot be, any justification for the beastli- 
ness and destruction which the troops of the in- 
terventionists are inflicting on the peace-loving 
people of Korea. 

In these tragic days, when the whole world is 
following, with anxiety and hope, the actions of 
the U.N. organs that were placed on the watch 
for peace and international legality, we are direct- 
ing to you a fervid call to set a limit to the in- 
ternational crimes and immediately curb the ag- 
gressors who are covering their acts with the blue 
flag of the U.N., and thereby restore the prestige 
of the Security Council and the authority of the 
United Nations. 

In the name of the Academy of Science of the 
USSR, in the name of all Soviet scientists, we 
are making known the wrathful protest of the 
peoples of the entire world who are demanding a 
decisive cessation of aggression in Korea, uncon- 
ditional prohibition of bombing of peaceful cities 
and populations, and an immediate withdrawal of 
all foreign troops from Korea, 


This telegram was signed by: S. Vavilov, I. Bardin, 
V. Volgin, A. Topchiev, I. Petrovsky, M. Dubinin, D. 
Beliansky, B. Grekov, B. Wedensky, A. Oparin, I. 
Meshchanikov, E. Britzke, E. Varga, I. Grebenshchikov, 
N. Derjaiev, A. Ioffe, I. Kurchatov, T. Lysenko, N. 
Muskhelishvili, A. Mesmeianov, V. Nikitin, V. Obruchaev, 
L. Orbeli, A. Paladin, C. Christianovitch, and E. 
Chudakov. American scientists will recognize the names 
of their colleagues in the respective branches of science. 
Although some of the above may have signed the message 
out of expediency or under pressure, the telegram is 
reminiscent of the declaration of German scientists early 
in World War I in support of their side of the battle. 
The most charitable attitude to take is to ascribe such 
vituperative language and distorted view of the causes 
of the Korean calamity to an anticapitalist hysteria 
that seems to have gripped all classes of people behind 
the totalitarian curtain. 

NATHANIEL KLEITMAN 
Department of Physiology 
The University of Chicago 


Stress and Meaning 


We should like to reply briefly to the comments made 
by Trager and Calkins (Science, 111, 582 [1950] relative 
to our communication ‘‘Oral Stress and Meaning in 
Printed Material’’ (Science, 110, 404 [1949]). 

Trager agrees with our suggestion that the enhance- 
ment of the stress dimension in print—a dimension com- 
parable to the stress dimension in speech—might very well 
enable the reader of difficult prose to arrive at a correct 
understanding of an author’s intent with less time delay 
and with less possibility of error than is at present pos- 
sible. He, however, incorrectly takes us to task for 


claiming a priority in the observation that stress factors . 


are related to comprehension. We made no such claim 
in our communication. What we did report—possibly for 
the first time—was an experimental measure of the high 
degree of association which exists between the way a 
person stresses material as he reads it aloud and his com- 
prehension of the material that is read. 

Trager feels, moreover, that certain linguists—with 
whose works we have some familiarity—should guide all 
efforts to incorporate a stress dimension into print. Lin- 
guists can unquestionably be of great service in attacking 
this problem. We feel that it appears now to be under- 
sirable to attempt to represent in print little more than the 
essence of the stresses that occur in speech. It is unlikely 
that the elegant speech analyses of the linguists can ever 
find a one-to-one counterpart in print, 

Calkins, like Trager and the present writers, also be- 
lieves that a suitable portrayal of oral stress patterns in 
print is advantageous to the silent reader. Unlike Trager 
and ourselves, however, Calkins feels that this objective 
can be completely attained through the proper use of 
punctuation and syntax. In particular, Calkins favors a 
generous use of commas, a recommendation in which the 
present writers concur. Although Calkins objects to the 
present trend toward elimination of commas, he apparently 
considers the use of other stress indicators as ‘‘ confessions 
of weakness’’ on the part of the writer. A reasonable 
use of bold-face type or italics for the purpose of indi- 
eating peak stress in sentences to help in emphasizing 
meaning is no more a confession of weakness than is the 
free use of commas. Rather, a careful use of such stress 
indicators may denote a commendable attempt on the part 
of the writer to resist what seems little more than a 
present fashion. We do not feel that our critics have 
given any basic reasons why, in the writing of scientific 
reports and similar presentations, all appropriate means 
of indicating meaning should not be used. Printed words 
are part of a communication system. Our present experi- 
ments are devoted to the sole purpose of improving this 
system as a mechanism for the transmission of unambig- 
uous meaning. 

W. F. DEARBORN, P. W. JOHNSTON, 
and L, CARMICHAEL 
Tufts College 
Medford, Massachusetts 


476 


. Scrence, Vol. 112 


s 


4 
: 
n 
8 
d 
i 
I 
t 
j 
3 
] 
f 


Book Reviews 


Stellar Evolution: An Exploration from the Observatory. 
Otto Struve. Princeton, N. J.: Princeton Univ. Press, 
1950. 266 pp. $4.00. 


America’s foremost observing astrophysicist here pre- 
sents a most welcome book on his major field of activity 
over many years. 

Presumably, the goal of astronomy is to understand the 
material universe well enough to describe its macroscopic 
state at any time in the past or future with a determined 
degree of uncertainty. Great progress toward this goal 
is being made by an increased understanding of the basic 
processes governing the evolution of stars. Some two 
decades ago, before the processes of nuclear transforma- 
tions were delineated, many astronomers realized that 
certain extremely bright stars could not have persisted 
in their present condition for even the 3x 10° years of 
the short time scale. The evolutionary sequence bril- 
liantly suggested by H. N. Russell was beginning to show 
glaring weaknesses. 

Otto Struve set himself the task of studying the par- 
ticular stars that showed the greatest promise of clarify- 
ing the problem: the massive and intrinsically most bril- 
liant O and B stars, many with extremely rapid rotation ; 
stars with emission lines; stars whose light curves or 
spectra indicate binary systems with the two components 
nearly in contact; and stars whose light and spectral 
changes had presented baffling puzzles. To attain his 
objective, Struve planned and administered a new and 
well-equipped observatory, the W. J. McDonald Observa- 
tory of Texas, staffed by the University of Chicago 
through the Yerkes Observatory. 

In Stellar Evolution the author presents his discoveries 
and his conclusions concerning the evolution of those 
types or groups of stars for which evolutionary trends 
ean be deduced. He states that his ‘‘book is intended 
not so much for astronomers as for physicists, chemists 
and geologists.’’ Since all astronomical knowledge and 
theory must be organized in such an attack, Struve gives 
a fundamental background for nonastronomers. The re- 
viewer feels that because of the profuseness of detail few, 
other than astronomers, will read the book in toto; sci- 
entists in other fields, however, will find large sections of 
impelling interest. Any reader should be rewarded by 
an understanding of the subtlety of the problem, an ap- 
preciation of the judgment and ingenuity involved, and a 
realization of the need for more theoretical work, par- 
ticularly in fields outside astronomy. 

Struve’s own direct contributions center around the 
measurements of rotations of stars, motions in their at- 
mospheres, and the demonstration that moving shells of 
gas exist far from the ‘‘surfaces’’ of hot stars and close 
binaries. His indirect contributions, through guidance 
and suggestion to his colleagues and other astronomers, 
touch on most of modern astrophysics. His main thesis 
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in Stellar Evolution concerns the loss of mass by the 
‘*shell’’ stars or binaries and the concomitant loss of 
angular momentum, so that the stars can evolve into less 
massive, fainter stars with slow rotation. He accepts 
the concept that stars are formed by concentration of 
the interstellar gas and dust, but is somewhat undecided 
as to whether the stars of small mass, including degen- 
erate white-dwarf stars, were formed as they are or 
evolved from a more massive state. 

The most serious criticism of Stellar Evolution con- 
cerns its lack of bibliography. There is no question but 
that the book will be read by every serious student of 
astronomy and will influence astronomical research of the 
next decade appreciably. The reviewer hopes that Struve 
ean be induced to mimeograph a bibliography for limited 
circulation until a second edition can be prepared. 

Probably a number of astronomers will eriticize the 
author’s hypothesis concerning the evolution of the W 
Ursae Majoris stars, sunlike binaries practically in con- 
tact. No quantitative evidence proves that these stars 
are losing material rapidly; perhaps they represent a 
much more stable configuration than Struve postulates. 
Even for the ‘‘shell’’ stars the quantitative losses of 
mass and angular momentum are poorly established. 

Again, more space might well have been devoted to 
discussions of the two stellar families: one family con- 
centrated to the galactic plane, representing an aggregate 
of new and old stars; the other family, typical of the 
globular clusters, representing early stellar formation. 
The golden key to stellar evolution may well lie in such 
studies. 

No book, however, can be both finite and all-inclusive. 
Stellar Evolution is an important contribution—it must 
be read by all who wish to understand the known processes 
whereby stars can evolve. 

Frep L. WHIPPLE 
Harvard College Observatory 


Electronic Mechanisms of Organic Reactions. Allan R. 
Day. New York: American Book Company, 1950. 314 
pp. $3.50. 


This book is one of several recent textbooks designed 
for introduction at the undergraduate level of some of 
the principles that have been successful in advancing 
theoretical organic chemistry over the past 25 years. The 
idea is an excellent one, although it would appear prema- 
ture to believe that the theory has advanced sufficiently 
to justify Sir Robert Robinson’s recent statement: 
‘*Gone are the days when organic chemistry could be 
stigmatized as memory work. . . .’’ 

Unfortunately the present work follows a current trend 
toward overemphasis on electronic mechanisms. It is 
not made sufficiently clear in the book that there is an 
operational distinction between a reaction mechanism and 
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an electronic mechanism, the former dealing with experi- 
mentally inferred atomic and molecular motions, forma- 
tion of intermediates, role of environment, ete., and the 
latter being concerned largely with experimentally un- 
verifiable rationalizations of electronic motions during the 
reaction. The whole approach relies heavily on the 
notion that a reaction mechanism is ‘‘ probably correct’’ 
if it involves some reasonable sequence of electronic 
shifts adaptable to expression in the recondite curved 
arrow symbolism. It is feared that this attitude may 
breed a superficiality which will cause the student to 
overestimate the power of current organic theory. Ac- 
tually, the determination of the mechanism of even a 
simple organic reaction is ordinarily a difficult and com- 
plex physicochemical problem, and it will probably come 
as a shock to those educated with this book that rela- 
tively few of the mechanisms discussed are supported by 
compelling experimental evidence. All too often there is 
only a superficial reasonableness which, in the reviewer’s 
experience, has a poor batting average when subjected to 
precise experimental test. 

Some of the favored mechanisms are at variance with 
experiment or currently accepted interpretations. Ex- 
amples are: the n-propylamine-nitrous acid reaction (p. 
227), the reduction of aromatic diazonium compounds 
with ethanol (p. 234), the coupling of phenol with dia- 
zonium salts (p. 240), the addition of bromine to olefins 
(p. 265), and the decarboxylation of acetoacetie acid 
(p. 282). 

Another criticism is the use of some unnecessary and 
misleading symbolisms, including cyclic structures for 
enolate anions and allyl cations. 

Joun D. Roperts 
Department of Chemistry 
Massachusetts Institute of Techology 


Manual of Standardized Procedures for Spectrophoto- 
metric Chemistry. Harold J. Fister. ~New York: 
Standard Scientific Supply, 1950. 500 pp. $30.00. 


This volume is a loose-leaf compilation of instruction 
sheets describing 126 analytical methods of clinical in- 
terest. The methods are based on published techniques 
and usually incorporate the most recent improvements 
and modifications of the original procedure. References 
to the sources are cited. 

The author has translated each analytical method into 
a series of enumerated steps leading to the final determi- 
nation of the transmittancy of the reaction mixture and 
the calculation of the sought-for concentration. The 
great detail in which the procedures are described is evi- 
dence that they are the products of the author’s own ex- 
tensive experience. Directions are given for the prepa- 
ration of every reagent used, together with the specifica- 
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tions for each item of glassware, filter paper, and other 
necessary supplies. Care has been taken to include nota- 
tion of temperatures, times, and other procedural factors. 
Manual operations are described down to the manner of 
mixing and rinsing. Of particular value are the sugges- 
tions on the useful life of unstable reagents and appro- 
priate methods for storing them. 

In a brief introduction to the manual, the author states 
that it ‘‘is designed and outlined for the use of those 
with little or no experience with spectrophotometric tech- 
niques.’’ This aim is accomplished by setting down a 
precisely delineated course of action which seldom re- 
quires and rarely permits any exercise of judgment. In 
this sense, the use of the word ‘‘standardized’’ in the 
title appears to be justified. 

It is this reviewer’s impression that the manual was 
inspired by the problem faced by many clinical labora- 
tories—that of producing accurate analyses in large num- 
bers despite the lack of personnel whose training goes 
beyond the performance of routines. The manual deals 
with this difficulty by substituting the author’s experi- 
ence for experience lacked by the user. If the assump- 
tion is granted that an analytical laboratory can be suc- 
cessfully sustained by such a procedural surrogate, one 
ean offer little in criticism of this work. 

However, examined from the viewpoint that a manual 
designed for inexperienced technicians should educate as 
well as direct, some weaknesses can be found. Most 
obvious is the failure to mention the physical principles 
governing transmission measurements. At no point is 
the reader made aware of the exponential character of 
absorption functions. Instead, he is instructed to ‘‘ plot 
the observed values on semi-log paper.’’ The meaning 
of this act is further obscured by the fact that the sample 
plots that accompany each set of directions have unla- 
beled ordinates, marked with a scale of undesignated 
magnitude. 

Similarly, no explanation is offered for the selection 
of the wavelength at which the technician is directed to 
set his instrument. No absorption spectra are given, 
and too frequently even the substance responsible for the 
color analyzed is not mentioned. Lacking such informa- 
tion, a technician would be helpless if faced with the 
need for running an analysis in the presence of extrane- 
ous light-absorbing material. 

If the commendable thoroughness of the manual were 
extended to include this type of information, its useful- 
ness would go beyond the narrow limits of guaranteeing 
the success of routine analyses. The manual might then 
leave its mark on the technician as well as on his note- 
Barry COMMONER 
Henry Shaw School of Botany 
Washington University 


Scrence, Vol. 112 


: 
‘ 
My 
ior. 


News and Notes 


STUDENTS, SCIENTISTS, AND SELECTIVE SERVICE 


The Scientific Advisory Committees appointed by 
the Director of the Selective Service System have just 
submitted a joint report, the text of which should be 
available to every teacher, scientist, and student. The 
recommendations are not startling, partly because they 
make such obvious good sense, partly because those 
affecting college students have already been utilized 
in dealing with this fall’s college population. 

The recommendations in Part II relative to per- 
sonnel already trained have not been adopted, and 
they do not coincide with General Hershey’s thinking 
on the subject, if the General’s speech of October 3 
was accurately reported. Much as one can sympa- 
thize with the latter’s problem, especially in the face 
of the military’s fantastic rejection ratio, it is hoped 
that the General—and the public—will realize the 
committees are thinking in the long-range terms of 
the nation’s welfare, not in the short-sighted terms of 
getting 3,000,000 men in uniform the easiest way. 

Full texts of the letter and report follow: 


October 5, 1950 
Major General Lewis B. Hershey 
Director, Selective Service System 
1712 G Street, N.W. 
Washington 25, D. C. 


To advise me on the whole problem in general in the fixing 
of policies in order that we may classify individuals con- 
cerned to the best interest of the national economy and the 
health, safety and interest of the Nation. 


DEAR GENERAL HERSHEY: 

The six Scientific Advisory Committees (Agricultural 
and Biological Sciences, Engineering Sciences, Healing 
Arts, Humanities, Physical Sciences, Social Sciences) ap- 
pointed by you in the autumn of 1948 have reviewed the 
recommendations originally submitted to you on Decem- 
ber 21, 1948. With certain minor modifications the com- 
mittees have unanimously reaffirmed these recommenda- 
tions. 

In the interest of securing widespread discussion and 
acceptance of the policies recommended and the principles 
underlying them the committees urge that the full report 
as here attached be made public. 

These recommendations have been developed by the six 
committees as a committee of the whole to meet the ob- 
jective indicated in your letter of appointment: 

The committees call attention to the fact that their 
report has been governed by the provisions of existing 
legislation concerning the Selective Service System (Pub- 
lie Law 759) and is in aecord 
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1) with the declaration by Congress in Public Law 759 “that 
adequate provision for national security requires maximum 
effort in the fields of scientific research and development, and 
the fullest possible utilization of the Nation's technological, 
scientific and other critical maapower resources” ; and 

2) with the effective carrying out of the responsibility im- 
posed upon the Selective Service System by the same law 
which declares “that an adequate armed strength must be 
achieved and maintained to insure the security of this 
Nation.” 

The committees believe that the policies here proposed 
provide for the most effective possible implementation of 
the existing legislation and rest upon principles which 
will remain valid even if the basic legislation should be 
modified. The committees, therefore, urge the early 
adoption of these policies and the issuance of local board 
memoranda necessary to make them effective. 

The committees’ report presents (1) recommendations 
concerning the training and utilization of scientific, pro- 
fessional, and specialized personnel, (2) the reasoning 
behind these recommendations, and (3) alternate pro- 
posals considered and rejected by the committees. 

Sincerely yours, 
M. H. Try?TTen 
General Chairman, Scientific Committees 


Roster of Committees 
Agricultural and Biological Sciences 
Elmer C. Butler, Princeton University 
John 8. Nicholas, Yale University 
Leland W. Parr (Chairman), George Washington 
University 
Lewis J. Stadler, University of Missouri 
Engineering Sciences 
George W. Bailey, The Institute of Radio Engineers 
Alex C. Monteith, Westinghouse Electric Corporation 
Carl Richard Soderberg, Massachusetts Institute of 
Technology 
Stephen L. Tyler (Chairman), American Institute of 
Chemical Engineers 
Humanities 
Vineent J. Flynn, The College of St. Thomas and St. 
Thomas Military Academy 
Charles E. Odegaard (Chairman), American Council of 
Learned Societies 
Earl Swisher, University of Colorado 
Berthold L. Ullman, University of North Carolina 
Healing Arts 
Donald G. Anderson, Council on Medical Education and 
Hospitals, American Medical Association 
Stockton Kimball (Chairman), School of Medicine, 
The University of Buffalo 
Walter R. Krill, College of Veterinary Medicine, 
The Ohio State University 
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R. McFarlane Tilley (Chairman), Bureau of Profes- 
sional Education and Colleges, American Osteopathic 
Association 

Gerald D. Timmons, School of Dentistry, Temple 
University 

Physical Sciences 

Henry A. Barton, American Institute of Physics 

George O. Curme, Jr., Union Carbide § Carbon 
Chemical Corporation 


Roswell C. Gibbs (Chairman), National Research 
Council 
Thomas B. Nolan, U. 8. Geological Survey 
Samuel S. Wilks, Princeton University 
Social Sciences 
Charles W. Cole, Amherst College 
J. Kenneth Galbraith, Harvard University 
E. Lowell Kelly, University of Michigan 
Malcolm M. Willey, University of Minnesota 


Report to the Director of the Selective Service System 
by the 
Six Committees on Scientific, Professional, and 
Specialized Personnel 


A. Recommendations 
I. Recommendations concerning the training of 
scientific, professional, and specialized 
personnel 


These recommendations are intended to protect the 
national interest by providing for the further training of 
those students whose potential ability is attested by a 
superior score on a general aptitude test and whose edu- 
cational progress to date is established by a superior 
academic record. No attempt is made to designate any 
specific college curriculum or graduate program of in- 
struction as essential or as warranting consideration over 
and above that given any other curriculum. 

1. There should be established within the present Selec- 
tive Service regulations a special class of registrants (per- 
haps designated Class II-A (s) in which there should be 
placed any registrant whose demonstrated educational 
aptitude is such that it is deemed necessary that his pre- 
professional or professional training program be con- 
tinued in order to increase his potential value to the 
national health, safety, and interest. 

2. Educational aptitude should be defined as a specified 
minimum score on a general classification test and a rec- 
ord of previous educational accomplishment sufficiently 
high to indicate special promise of eventual scientific, 
professional, or specialized competence. 

For the present, the committees recommend the follow- 
ing specific provisions: 

a) To be eligible for classification in the proposed 

Class II-A (s), a student must have a score on a 

general aptitude test equivalent to a score of 120 or 

above on the Army General Classification Test. 

b) To be eligible for such classification he must also 

be certified by the school, college, or university 

authorities as giving promise of definite progress in 
higher education; such certificates may be issued 
only in the following cases, the certificate stating in 
each case the relevant limitation: 
i) If the registrant is a student in high school 
or preparatory school, his record to date must be 
acceptable for admission to one or more accred- 
ited colleges or universities. (An accredited 
college or university, as herein interpreted, is 
one which offers an educational program leading 
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to an academic degree at the end of four years 
and which is approved by the Department of 
Education in the state or territory in which it is 
located. Teachers colleges and junior colleges 
are included within the meaning of this recom- 
mendation when their students conform to the 
limitations set herein.) 

ii) If the registrant is a full-time first-year stu- 
dent (freshman), he must be enrolled in a cur- 
riculum which leads, either in the same or, after 
transfer, in another institution, to a degree 
granted normally at the end of at least four 
years of college work. 

iii) If the registrant is a full-time second-year 
student (sophomore), in an accredited college or 
university, and is enrolled in a curriculum as 
- defined in ‘‘i’’ above, he must have maintained 
a scholastic record which placed him above the 
50th percentile of the first-year class in the uni- 
versity or college (or in a school or curriculum 
thereof) in which he was previously enrolled. 

iv) If the registrant is a full-time third-year 
student (junior), in an accredited college or 
university, and is enrolled in a curriculum as 
defined in ‘‘i’’ above, he must have maintained 
a scholastic record which placed him above the 
33rd percentile of the second-year class in the 
university or college (or in a school or ecurricu- 
lum thereof) in which he was previously enrolled. 
v) If the registrant is a full-time fourth-year 
student (senior) or a full-time fifth-year student 
in those five-year programs which lead to a bac- 
calaureate degree, and is enrolled in a ecurricu- 
lum as defined in ‘‘i’’ above, he must have main- 
tained a scholastic record which placed him 
above the 25th percentile of the class in his pre- 
vious year in university or college (or in a school 
or curriculum thereof). 

vi) If the registrant is enrolled as a full-time 
student in the first year of a graduate or pro- 
fessional program leading to a graduate or pro- 
fessional degree in an accredited college or uni- 
versity, he must have maintained a scholastic 
record in his last undergraduate year which 
placed him above the 50th percentile of his class 
in an accredited college or university (or in a 
school or curriculum thereof). (The meaning 
of a full graduate status shall be determined by 
the existing rules and regulations of the college 
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or university concerned. These rules are based 
upon the general recognition in American gradu- 
ate education that part-time assistantships in 
teaching or research are a normal part of the 
graduate educational process.) 

vii) If the registrant is enrolled as a full-time 
student beyond the first year in a graduate or 
professional program leading to a graduate or 
professional degree in an accredited college or 
university, he must be certified by the college or 
university as making satisfactory progress and 
as likely to complete all degree requirements for 
the degree program in which he is currently 
enrolled. 

c) Whenever a student who has been classified II-A 

(s) under the above provisions fails to pursue his 

course in a manner justifying this classification, the 

college or university shall immediately notify his 
local board of that fact. 

3. Classification of students between academic years. 
Prior to the completion of his course of training, a stu- 
dent who has been classified in III-A (s) should be re- 
tained in that class in the established interval between 
academic years only if: 

a) He presents evidence of his intention to continue 

full-time training the following year; 

b) He has been certified by the testing agency and 

by a college or university as provided above; and 

2) He presents evidence that the interval between 

academic years will be utilized in a manner which has 

been approved by the college or university as for- 
warding his training program. 


II. Recommendations concerning the utilization of 
scientific, professional, and specialized 
personnel 


The pool of scientific, specialized, and professional 
personnel includes those who have completed their train- 
ing at some time in the past and those who are becoming 
available through the completion of current training. 
The following recommendation by the committees covers 
both groups: 

1. A registrant who has been classified in II-A (s) 
should be retained in that classification for a period of 
four months after he has completed his training. 

2. He should then be considered eligible for classifica- 
tion in Class II-A if (a) he is fully engaged in a profes- 
sional pursuit in an activity for which generally the na- 
ture and degree of his training are requisite and (b) 
the activity itself is one that is essential to the nafional 
health, safety, or interest. 

3. A registrant who was graduated in 1950 or before 
and has specialized training, similar in character and 
quality to that covered by Class II-A (s) should be con- 
sidered eligible for classification in Class II-A, if he satis- 
fies the same two conditions. 

4. To facilitate classification by the local draft boards 
of trained scientific, professional, and specialized person- 
nel, it is recommended that the Selective Service System 
expand its central administrative organization to include 
special advisory committees. Each of these committees, 
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of which there should be five or more covering the major 
areas of specialized training, should consist of six quali- 
fied members, including at least one member familiar 
with the specialized needs of the armed services in the 
fields covered by the committee. 

5. Each committee should be assisted by a full-time 
executive secretary qualified in the field of the committee 
and attached directly to the office of the Director of 
Selective Service. 

6. It should be the responsibility of these committees 
(a) to advise the Director of Selective Service and 
through him the State Directors and local draft boards 
on specialized personnel needs of military and essential 
civilian activities; (b) to make recommendations to local 
and appeal boards on the disposition of cases involving 
specialized personnel. 

7. It should be the responsibility of each advisory 
committee continuously to define the functions within its 
fields and to evaluate the needs, both civilian and mili- 
tary, for personnel with specialized training within those 
fields. 

8. The chairmen of the several committees should con- 
stitute a coordinating committee to review frequently 
general procedural problems relating to the activities of 
all the committees. 


B. Basis of the Committees’ Recommendations 

The committees take for granted the now generally 
accepted conclusion that modern nations, to survive in 
peace or war, must have an adequate number of scientific, 
professional, and specialized personnel in both civilian 
and military pursuits. Therefore, suitable steps must be 
taken to recruit, train, and maintain in professional ac- 
tivity an adequate flow of competent individuals. Fur- 
thermore, the composition of these committees is testi- 
mony to the fact there is now a larger recognition than 
formerly of the wide variety of fields of higher learning 
which were called upon in World War II. The engineer- 
ing sciences, the physical sciences, the biological sciences, 
the social sciences, the humanities, and the healing arts 
all made significant and essential contributions to the 
successful prosecution of the last war and will continue 
to be vital to the national defense as well as to the na- 
tional welfare. If we are to maintain our civilization, 
we cannot permit any one of these areas of knowledge to 
be seriously crippled. If we are to maintain our na- 
tion’s security and to defend it in extreme emergency, we 
must not allow any of them to become undermanned. 

The two sets of recommendations presented above grow 
out of these basic principles. Both permit flexibility 
and discretion in the distribution of specialized personnel 
and take cognizance of the wide variety of training re- 
quired for the maintenance of essential civilian and mili- 
tary activity. 

The recommended plans for training and for utilization 
are adaptable to changing circumstances, so that in in- 
creasing emergency more manpower could be utilized, if 
necessary, for immediate military needs. The training 
plan calls for two cutoff points in the classification of 
students for further training which may be raised or 
lowered by modifying the standards on either or both of 
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the two variables: the minimum score on a general clas- 
sification test and the requirements for certification of 
academic progress. The utilization plan similarly pro- 
vides for variations in the distribution of trained per- 
sonnel through the continuing policy recommendations 
of the Advisory Boards which would take account of 
changing relative needs of the essential civilian and mili- 
tary services. 

The recommendations with regard to the utilization of 
specialized personnel recognize that those who have re- 
ceived special training have a continuing responsibility 
to put that training to effective use in the national in- 
terest. Their reclassification after a four-month period 
implies that they, in common with others, will be subject 
to general military service unless there is a higher pri- 
ority for their service in other essential activity. 

It is recognized that, in addition to those persons 
trained in ROTC programs and therefore immediately 
available to the military services, there will be needs 
within the armed services to be met from the pool of 
specialized personnel. The presence on the advisory 
board of members familiar with these needs of the armed 
services insures the consideration of military needs by 
the boards. As a matter of policy it is recommended 
that whenever possible these military requirements be met 
from among those who become available at the conclusion 
of their training. 

The principle of selection which underlies the commit- 
tees’ recommendation with regard to training may be 
stated briefly. Men vary in their aptitudes and in their 
interests. Scientific and professional ability is only one 
of many kinds of competence needed by a people, but it 
can be developed only by a long period of training. The 
purpose of the committees’ recommendations is to keep 


in training persons who, by reasonably objective stand- 


ards, demonstrate their probable capacity to reach the 
level of scientific, professional, or specialized competence. 

The bare minimum of training necessary for such 
competence is the completion of the usual four-year col- 
lege or university course; in almost all fields, however, 
additional years of graduate or professional training are 
required. Any policy which stops the flow of persons to 
the higher levels of learning and skill is extremely haz- 
ardous, since our national security and welfare depend 
upon the maintenance of a supply of persons equipped 
with highly specialized learning and skill. 

The committees also recognize that the immediate man- 
power needs of the military may require the induction of 
a large portion of the student age groups. The policy 
recommended by the committees would make considerable 
numbers of students immediately available for induction, 
while others would be classified for further training, thus 
maintaining a needed flow of scientific, professional, and 
specialized personnel. It is estimated that the commit- 
tees’ recommendation would result in the additional de- 
ferment of not more than 3 per cent of the men in any 
age group. In a nation whose security has come to de- 
pend upon essential civilian as well as military personnel, 
this group could be logically considered as the civilian 
counterpart of the military ROTC groups. 

The committees’ plan would not produce major or 


482 


undesirable dislocations in the educational system ; it per- 
mits the continued development of the wide variety of 
fields of learning and science associated with the main- 
tenance of our civilization and of our security, and it 
does not encourage the development of too narrow eur- 
ricula. The committees call attention to the fact that 
opportunities to go to college are not evenly distributed 
in our population. The committees also call attention to 
the following two observations: 

1. Any analysis of the manpower problem reveals the 
nation’s need of constant recruiting and training of sci- 
entific and specialized personnel. Such persons cannot 
be made available for service to the nation unless oppor- 
tunities for training in colleges and universities continue 
to be available. The Selective Service System must there- 
fore allow for a continuing flow of persons through our 
colleges and universities. 

2. The committees do not believe that an unwise man- 
power and Selective Service policy should be adopted be- 
cause of an inadequate national policy with regara to the 
distribution of educational opportunity. The committees 
urge in the strongest possible terms that the Director of 
Selective Service recommend to the appropriate agencies 
a national scholarship program so that any individual 
who has the educational aptitude required for classifica- 
tion by Selective Service for further training as here pro- 
posed, and who has the desire to procure such training by 
attendance at a college or university, would be given, upon 
successful examination, scholarship support by the gov- 
ernment. The evil of unequal educational opportunity 
for men of ability should be faced directly and cured 
within the limits of the national capacity rather than 
permitted to push the nation into a use of its manpower 
which is unwise and unsafe for the future of the United 
States. 


C. Alternate Proposals Considered and 
Rejected by the Committees 

No induction of college students. To insure that there 
shall continue to be an adequate supply of scientific, pro- 
fessional, and specialized personnel, some have advocated 
publicly that all college students should be exempted from 
military training or service during their college course. 
The committees are opposed to such a recommendation. 
Any plan adopted by Selective Service should be capable 
of ready adjustment to make possible the induction of 
larger and larger numbers of the student age groups in 
ease of increasing emergency. This plan is inflexible, is 
regarded as inflexible and unrealistic and, therefore, im- 
practicable. 

No exemption of college students. Others have pro- 
posed publicly that all undergraduates should be subject 
to induction on the theory that after twenty-one months 
of military service the former students could return to 
college. The committees are unable to accept this plan 
for the following reason among others. Our nation is 
already suffering from a serious shortage of scientific, 
professional, and specialized personnel resulting from 
constrictions applied during World War II. Full-scale 
induction of college students which would result from 
this proposal, would virtually stop the production of su- 
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perior scientific, professional, and specialized personnel 
for a period of at least two years. Furthermore, many 
of those entering military service would not return to in- 
stitutions of higher learning for training, especially if an 
intensification of the emergency resulted in a prolonga- 
tion of their military service. This proposal would lead 
to a serious hiatus in the continuing supply of critically 
needed specialized personnel and thus constitutes such 
great danger to the national security that the committees 
cannot subscribe to a policy of no deferment for college 
students. 

Exemption of students on the basis of ‘‘essential’’ 
occupations. A frequent proposal has been the recom- 
mendation that those students who are preparing for 
‘‘essential’’ sciences and professions be permitted to 
continue their training. The committees declare that 
two fallacies underlie this recommendation. 

1. The first fallacy is the idea that one can identify 
the ‘‘essential’’ sciences. If one knew the exact char- 
acter of the particular emergency which the nation might 
face at a given period in the future, one might be in a 
position to hazard some guesses as to essential fields of 
knowledge—but then one would also have to know the 
nature of coming developments in the sciences themselves. 
It is quite possible that fifteen years ago nuclear physi- 
cists would have been dismissed as a scientific luxury— 
as a group of theoreticians not essential to the national 
defense. The professor of Japanese language and litera- 
ture who served in combat intelligence during World War 
II would certainly have been viewed earlier as a luxury. 
Fortunately for our own safety in the future, the experi- 
ences of World War II have changed our perspective. 
Proponents of the plan of preserving a flow of personnel 
for the ‘‘essential’’ sciences are quick to state the essen- 
tiality of the fields of learning with which they are them- 
selves concerned, though as reasonable men they generall} 
recognize that there are other fields which may also be 
essential. Even so, such proposals are to be viewed as 
somewhat irresponsible until their proponents are willing 


to state and document that ‘‘these ure the essential fields 
of learning,’’ and ‘‘those are the nonessential fields.’’ 
To prepare such a list calls for an omniscience which sane 


men hesitate to claim. If any group elects to present 
such a list and it becomes the basis of national policy, it 
must be remembered that the very list will form the shape 
of things to come, largely extinguishing some fields of 
knowledge or stopping their growth, and predetermining 
the lines of the nation’s scientific and cultural develop- 
ment in the coming years. The nation which has guessed 
wrong will be all wrong if this policy is followed. 

The arbitrary limitation of the fields of learning with 
the branding of certain fields as essential is likely to re- 
sult in a narrowing of curricula at an even earlier phase 
of education than now exists. The committees are con- 
vineed that highly specialized persons, to be useful in the 
national welfare and defense, need in addition to their 
specialty a broad basis of knowledge of men, things, and 
affairs. It is this broad range of information, combined 
with intelligent imagination and specialized competence, 
which enables men to meet new situations and to devise 
new techniques of control which will work in nature and 
in human society. Loss of adaptability will come in- 
evitably with a narrow range of training, and if there is 
anything a nation cannot now afford to lose, it is inge- 
nuity in planning and research at a higher level. 

2. The second fallacy underlying the suggestion that 
only those students who are preparing for essential sci- 
ences and professions should be permitted to continue 
their training has to do with the students themselves. 
Very few college freshmen know with an exactitude that 
could be of use to Selective Service which science, pro- 
fession, or special field they wish to enter or for which 
they are best qualified, and still fewer subsequently enter 
the fields they may have chosen as freshmen. Therefore, 
college students in the first and second years can rarely 
be expected to make intelligent choices among specific 
fields. There is little reason to believe that university 
authorities can choose correctly for them. 


About People 


Gladys M. Keener, Executive Edi- 
tor of THE ScIENTIFIC MONTHLY, 
was appointed Executive Editor of 
the Association journals by the 
AAAS Executive Committee at its 
meeting on October 15. Mrs. Keener 
assumed editorial] direction of Sct- 
ENCE upon the resignation of Beth 
Wilson last summer. 


Charles 8. Bridgman, for the past 
two years head of the Human En- 
gineering Branch, U. 8. Navy Spe- 
cial Devices Center, Sands Point, N. 
Y., has been appointed associate 
professor and chairman of the De- 
partment of Psychology, in the Uni- 
versity of Wisconsin’s Extension Di- 
vision. Dr. Bridgman will direct the 
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division’s Bureau of Industrial and 
Applied Psychology, formerly headed 
by Carl H. Wedell, who was killed in 
an automobile accident last winter. 


Director of the hospital at the 
new North Carolina State Univer- 
sity Medical Center is Robert R. 
Cadmus, formerly assistant director 
of the University Hospitals, Cleve- 
land. Elizabeth L. Kemble, former 
director of the Department of Meas- 
urement and Guidance of the Na- 
tional League of Nursing Education, 
is dean of the School of Nursing. 


Saul G. Cohen has been appointed 
associate professor of chemistry at 
Brandeis University, Waltham, Mass. 


Dr. Cohen comes to Brandeis from 
the Polaroid Corporation. 


J. BR. Ewalt, administrator of hes- 
pitals and professor of neuropsychia- 
try at the University of Texas Medi- 
cal Branch, Galveston, has accepted 
the post of dean of the university’s 
Postgraduate School of Medicine. 
Recent appointees at the univer- 
sity’s M. D. Anderson Hospital 
for Cancer Research and the Post- 
graduate School of Medicine, Hous- 
ton, are Jack B. Trunnell as asso- 
ciate internist in the Department of 
Medicine and assistant professor of 
medicine; E. Staten Wynne, as re- 
search bacteriologist in the Depart- 
ment of Experimental Pathology 
and assistant professor of bacteri- 
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ology; and Henry J. Nicholas as 
biochemist in the Department of Ex- 
perimental Medicine and assistant 
professor of biochemistry. Dr. Trun- 
nell formerly was assistant at the 
Sloan-Kettering Institute for Can- 
cer Research, instructor in medicine 
at Cornell Medical School, and a 
member of the staff of the New 
York Hospital. Dr. Wynne was an 
assistant professor in the Depart- 
ment of Plant Sciences at the Uni- 
versity of Oklahoma, and Dr. Nicho- 
las was assistant professor of zool- 
ogy at Brigham Young University. 


Eugene M. Farber has been ap- 
pointed director of the Division of 
Dermatology and associate professor 
of dermatology (medicine) at Stan- 
ford University School of Medicine. 
He also is chief of dermatology at 
Stanford University hospitals. 


A new member of the Department 
of Zoology at Indiana University is 
David G. Frey, formerly of the Uni- 
versity of North Carolina. Dr. Frey 
will also serve as director of the In- 
diana Lake and Stream Survey and 
of the Biological Station. 


Yale David Koskoff, senior neuro- 
surgeon, has been appointed director 
of research and medical and surgical 
services at the Montefiore Hospital, 
Pittsburgh, Pa. 


Herman C. Lichstein, formerly of 
the University of Tennessee has been 
named associate professor in the De- 
partment of Bacteriology, Medical 
School, University of Minnesota, 
where he will develop a program of 
microbial physiology and metabo- 
lism. 


Horace W. Norton, formerly stat- 
istician with the Atomic Energy 
Commission at Oak Ridge, has ac- 
cepted an appointment with the Illi- 
nois Agricultural Experiment Sta- 
tion as professor of agricultural 
statistics. 


Prederick W. Ross has been ap- 
pointed professor of aeronautical 
engineering at the University of De- 
troit. Dr. Ross was formerly as- 
sistant director of the Aeronautical 
Research Center at the University of 
Michigan, where he also served as 
member of the Technical Steering 
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Committee and of the Supersonic 
Wind Tunnel Committee. 


Raymond F. Sletto has been ap- 
pointed chairman of the Ohio State 
University Department of Sociology. 
Dr. Sletto succeeds Perry P. Denune, 
who has retired as chairman after 
serving on the university staff since 
1921. 


J. N. Spuhler, formerly assistant 
professor of anthropology and zool- 
ogy at Ohio State University, has 
been appointed research associate in 
the Institute of Human Biology, Uni- 
versity of Michigan. Dr. Spuhler 
will initiate a five-year study of as- 
sortative mating in a city community 
under a grant of $100,000 provided 
by an anonymous donor. 


Richard K. Winslow, science 
writer of the New York Herald Trib- 
une since 1947, has joined the staff 
of the RCA Department of Infor- 
mation in New York City. His as- 
signment will be to cover scientific 
activities of RCA Laboratories Divi- 
sion. 


Henry E. Wirth, former vice 
chairman of the Department of 
Chemistry at Ohio State University, 
has been named chairman of Syra- 
cuse University’s Department of 
Chemistry, and began his duties last 
month. Dr. Wirth succeeds W. Con- 
rad Fernelius, who resigned in Jan- 
uary, 1948. A. J. King, professor of 
chemistry, was acting chairman until 
Dr. Wirth’s appointment. 


Florian Znaniecki, widely known 
sociologist and scholarly writer, has 
joined the faculty of Wayne Uni- 
versity as a temporary professor in 
the Department of Sociology and 
Anthropology of the College of 
Liberal Arts. 


Visitors 

Eduardo Braun-Menendez, profes- 
sor of physiology at the University 
of Buenos Aires, gave a series of 
special lectures and seminars at the 
University of Texas Medical Branch, 
Galveston, last week on cardiovas- 
cular and renal studies. He will also 
visit Southwestern Medical College 
of the University of Texas, Dallas, 
and will hold special conferences at 


Galveston with H. G. Swann, profes- 
sor of physiology, on factors involved 
in renal pressure. Dr. Braun-Menen- 
dez, a former Hertzstein lecturer, 
visited the University of California 
School of Medicine, San Francisco, 
early in October. He is in the U. 8. 
to review new developments in re- 
search on heart disease. 


As the result of arrangements 
made by Unesco, a group of re- 
searchers in basic biology recently 
organized in Montevideo, Uruguay, 
are being assisted by Torbjorn Cas- 
persson, of the Carolinian Insti- 
tute’s Department of Cell Research 
and Genetics. After a short visit 
in the U. 8S. the Swedish biologist 
left for the Uruguayan capital, 
where he is spending two months at- 
tending a cell-physiological forum of 
representatives from several South 
American nations and another month 
visiting different institutes as a con- 
sultant. 


8. H. Crowdy, of Bristol Univer- 
sity Horticultural Research Station, 
Long Ashton, England, is serving as 
visiting associate professor of plant 
pathology at Rhode Island State Col- 
lege, October 1950-June 1951. Dr. 
Crowdy’s principal interests are in 
systemic fungicides and in virus dis- 
eases of stone fruits. 


Recent visitors at the National 
Bureau of Standards were J. M. 
Burgers, professor of hydro- and 
aerodynamics, Laboratorium voor 
Aero- en Hydrodynamica der Tech- 
nische Hoogeschool, Delft, Holland; 
Louis Deffet, director, Institut 
Belge des Hautes Pressions, Brus- 
sels; Frank J. Kerr, senior research 
officer, Radiophysics Laboratory, 
Commonwealth Scientific and Indus- 
trial Research Organization, Chip- 
pendale, N.S.W., Australia; Robert 
W. R. Muncey, senior research 
officer, Division of Building Re- 
search, Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne, Australia; V. 
Ratham, chemical ceramics technol- 
ogist, Indian representative, Steel 
Company of Canada, Ltd., Hydera- 
bad, India; J. M. Buist and W. J. 
8S. Naunton, of the Imperial Chemi- 
cal Industries, Ltd., Manchester, 
England; Sir Charles Darwin, 
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former director of the National 
Physical Laboratory at Teddington, 
England; Sydney Goldstein, pro- 
fessor of mathematics, University of 
Manchester, England; and Kaarlo 
Stahlberg, professor in chemical en- 
gineering, Finlands Institute of 
Technology, Helsinki. 


Robert B. Hunter, professor of 
materia medica, pharmacology, and 
therapeutics at the University of St. 
Andrews, Scotland, is visiting lec- 
turer at Boston University School of 
Medicine during the current se- 
mester. 


This year’s Hitcheock Foundation 
lecturer at the University of Cali- 
fornia was Heinz Hopf, professor of 
higher mathematics at the Swiss Fed- 
eral School of Technology, Zurich, 
and co-author with P. Alexandroff 
of Topologie I. The series of public 
lectures on the Berkeley campus be- 
gan October 5. 


Grants and Awards 


The Republic of Syria has sent 
K. G. Wakim, of the Mayo Clinic, 
Rochester, Minn., the medal of high- 
est order of merit in appreciation of 
his services to the medical school of 
the National University in Damas- 
cus. This is the second honor con- 
ferred upon Dr. Wakim in recogni- 
tion of his recent services in the Near 
East. The first was decoration with 
the gold medal of the highest order 
of merit by the Republic of Leba- 
non in recognition of his contribu- 
tions to medical education in the 
Near East and in the U. 8. 


The U. 8S. Atomic Energy Com- 
mission announced on October 1 
that 148 new predoctoral fellows 
have been appointed under the AEC 
regional fellowship program for the 
1950-51 academic year. Thirty- 
seven of the new fellows were ap- 
pointed by Associated Universities, 
Inc., of New York, to study at insti- 
tutions located in the Northeast; 10 
were appointed by the Oak Ridge In- 
stitute of Nuclear Studies, to study 
at institutions in the Southeast; 71 
were appointed by the Midwestern 
AEC Fellowship Board, Chicago, for 
study at institutions in the Midwest ; 
and 30 were appointed by the West- 
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ern AEC Fellowship Board, estab- 
lished by the University of Califor- 
nia, for study at institutions located 
in the West. 


The Committee on Award of The 
Society of the Sigma Xi and The 
Scientific Research Society of Amer- 
ica has awarded the following 
grants-in-aid of research for 1950: 


George Anastos, Miami University, 
publication of “The Ixodid Ticks of the 
Netherlands East Indies”; Stanley 8. 
Ballard, Tufts College, study of the ex- 
tension of thermal conductivity of opti- 
cal crystals at low temperatures ; Alex- 
ander 8S. Bartha, Juniata College, re- 
search on staining techniques as used in 
parasitology and serological diagnosis ; 
James R. Beer, University of Minne- 
sota, study of the requirements for 
successful hibernation in cave bats; 
Arthur M. Chickering, Albion College, 
studies of the spiders of Panama; 
Kenneth A. Christiansen, Harvard Uni- 
versity, study of Collembola of the 
Nearctic ; Demorest Davenport, Santa 
Barbara College, research on the phys- 
iology of commensalism ; John J. Dono- 
hue, Rutgers University, study of 
littoral sediments along the coast of 
Maine ; Tilly Edinger, Harvard Univer- 
sity, study of the origin and evolution 
of frontal sinuses; Frank E. Egler, 
Aton Forest, Norfolk, Conn., research 
on regional vegetation ; Walter R. Hib- 
bard, Jr., Yale University, purchase of 
special apparatus for a study of wire 
and compression textures of body-cen- 
tered cubic metals ; Taylor Hinton, Am- 
herst College, studies on the gene posi- 
tion effect in Drosophila raised under 
aseptic conditions; Malcolm Jollie, 
University of Idaho, study of the 
anatomy and phylogeny of Falconi- 
formes; Irving A. Kaye, Brooklyn 
College, to continue a study of the 
preparation of a thienyl-6 substituted 
amino-alcohols and derivatives as po- 
tential pharmaceuticals; Albert R. 
Mead, University of Arizona, field 
studies on the Achatina problem in 
the Pacific; Lorus and Margery Milne, 
University of New Hampshire, assist- 
ance in their investigation of inverte- 
brate photoreception and photorecep- 
tors; Cornelius Muller, University of 
Santa Barbara College, study of criti- 
cal collections of American oaks in 
herbaria in Paris, Geneva, and Madrid ; 
Margaret R. Murley, Wilson Junior 
College, publication of her study on 
“Seeds of the Cruciferae of North- 
eastern North America”; Raymond A. 
Paynter, Jr., Yale University, to con- 
tinue a fleld study of avian-zoogeog- 
raphy of the Yucatan Peninsula ; Sher- 
man K. Reed, Bucknell University, 
work on the synthesis of fluorine sub- 
stituted amines; Paul M. Ruoff, Syra- 
cuse University, study of the effect 
of plant hormones on specific enzyme 
systems; John W. Sease, Wesleyan 
University, purchase of an ultraviolet 


scanning device; J. R. Shah, India, 
purchase of apparatus for a study of 
magnetic lenses at the National Bureau 
of Standards; Royal E. Shanks, Uni- 
versity of Tennessee, study of the 
seasonal course of tree growth; Lora 
M. Shields, New Mexico Highlands Uni- 
versity, field study of leaf xeromorphy ; 
Donn L. Smith, University of Colorado, 
pharmacological study of traumatic 
shock in the rat; Joseph Steigman, 
Polytechnic Institute of Brooklyn, 
study of the effect of high-intensity 
soft x-radiation on polymerization ; 
Kathryn F. Stein, Mount Holyoke Col- 
lege, research on the possible influence 
of heredity in malocclusion ; Calvin L. 
Stevens, Wayne University, purchase 
of a refractometer for approved re- 
search in chemistry; B. G. L. Swamy, 
Harvard University, publication of his 
investigation of the comparative mor- 
phology of the Santalacae ; Richard 
Tashian, Purdue University, field study 
of the avifauna of southeastern Guate- 
mala; and George C. Wheeler, Univer- 
sity of North Dakota, morphological 
and taxonomic study of ant larvae. 


The Chemistry Branch, Physical 
Sciences Division, Office of Naval 
Research, has announced the follow- 
ing new contracts during the 15 
months ending September 30, 1950: 


University of Alabama—R. B. Scott, 
Jr., mechanism of various organic re- 
actions ; University of Arkansas—E. 8. 
Amis, the electrostatics of ion-dipolar 
molecule reaction rates; Bryn Mawr 
College—H. Kwart, physical chemical 
investigation of the Diels-Alder reac- 
tion; California Institute of Technol- 
ogy—L. Yechmeister, organic fluoresc- 
ing substances in marine organisms; 
Emory University—O. R. Quayle, syn- 
thesis of cyclopropanone rings; George 
Washington University—J. Farago, 
oxidation of oximes; Howard Univer- 
sity—L. M. Ferguson, studies of aro- 
matic bromination with the aid of in- 
frared spectroscopy ; University of Tlli- 
nois—H. 8S. Gutowsky, use of nuclear 
magnetic resonance absorption in 
structural and nuclear spin studies; 
University of Ilinois—W. H. Rodebush 
and A. M. Buswell, fundamental prop- 
erties of water and the liquid state; 
University of Kansas—E. Griswold and 
J. Kleinberg, stabilization of low-oxi- 
dation states ; Michigan State College— 
M. T. Rogers, a magneto chemical in- 
vestigation of adsorption; National 
Bureau of Standards—H. 8. Isbell, in- 
frared spectra of sugars; National 
Bureau of Standards—M. M. Davis, 
measurement of acidity and basicity in 
organic solvents ; Northwestern Univer- 
sity—F. G. Bordwell, reactions of 
alpha-halo sulfones ; University of Okla- 
homa—S. H. Wender, identification 
studies on flavonoid pigments ; Pennsyl- 
vania State College—P. J. Elving, new 
analytical methods for studying organic 
reactions; Pennsylvania State College 
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—C. 1. Noll, chemistry of nitramide ; 
Polytechnic Institute of Brooklyn—F. 
C. Collins, diffusion and reaction rate ; 
Rutgers University—W. Rieman, III, 
separation of alkali metals by ion ex- 
change; St. Olaf College—A. E. Fin- 
holt, preparation and properties of in- 
organic hydrides; Tennessee Agricul- 
tural and Industrial State College—C. 
R. Dillard, organic derivatives of tin 
hydrides; Tuskegee Institute—C. T. 
Mason, halogenated ethers; University 
of Washington—B. S. Rabinovitch, re- 
actions and properties of the alkyl free 
radicals. 


During this period the Chemistry 
Branch has had the advisory collab- 
oration of three panels: in inorganic 
chemistry, P. W. Selwood, A. B. 
Burg, W. C. Fernelius, L. L. Quill, 
W. Conway Pierce; in organic chem- 
istry, M. S. Newman, R. T. Arnold, 
P. D. Bartlett, W. E. Hanford, 
Herbert E. Carter, and W. M. Lauer 
(alternate for Dr. Arnold); in 
physical chemistry, F. A. Long, A. 
O. Allen, W. O. Baker, Paul C. 
Cross, Malcolm Dole, P. H. Emmett, 
John G. Kirkwood, J. E. Willard. 
The personnel of these panels for 
the current fiscal year will be an- 
nounced at a later date. 


Research Funds 


The New York Academy of Medi- 
cine announces the availability for 
1950 of The Louis Livingston Sea- 
man Fund of $1,600 for the further- 
ance of research in bacteriology and 
sanitary science. This fund has been 
made possible by the terms of the 
will of the late Louis Livingston 
Seaman and is administered by a 
committee of the academy. The 
committee will receive applications 
from either institutions or individ- 
uals up to December 15. Communi- 
cations should be addressed to Dr. 
Wilson G. Smillie, Chairman, Louis 
Livingston Seaman Fund, 1300 York 
Ave., New York 21. The fund will 
be expended only on grants-in-aid for 
investigation, or on scholarships for 
research in bacteriology or sani- 
tary science. The expenditures may 
by made for securing of technical 
help, aid in publishing original work, 
and purchase of necessary books or 
apparatus. 


The Office of Naval Research 
again intends to make available 
limited funds for the support of pure 
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research in astronomy and astro- 
physics. The National Research 
Council, at the request of ONR, has 
appointed an advisory committee of 
astronomers to recommend specific 
projects for support by ONR. The 
committee has suggested that the 
average cost per project should be 
about $3,000, with a maximum not 
appreciably in excess of $5,000. 
When a proposal is selected for sup- 
port by ONR, negotiations will be 
entered into for a contract between 
the U. 8. Navy and the institution 
at which the research will be con- 
ducted. Applications for the sup- 
port of projects to be considered 
this winter should be received by 
ONR not later than December 15. 
These should be addressed to Chief 
of Naval Research, Washington 25, 
D. C., Att.: Dr. Mina Rees, Director, 
Mathematical Sciences Division. 


NRC News 


A symposium on burns will be 
held at the National Academy of 
Sciences—National Research Council 
in Washington on November 2-4. 
The symposium, arranged by the 
council’s Division of Medical Sci- 
ences at the request of the Research 
and Development Board, comprises 
five sessions of papers on the physi- 
ology, biochemistry, and treatment 
of thermal] burns. 

The first session, I. 8. Ravdin pre- 
siding, will consider the scope and 
importance of the burn problem, 
special considerations with respect 
to atomic bombs and flame throwers, 
and the laboratory production of 
high- and low-temperature burns. 
The afternoon session of November 
2, Donald D. Van Slyke presiding, 
will comprise papers on fluid and 
electrolyte requirements in burns. 
The physiological disturbances re- 
sulting from severe thermal burns, 
and the early treatment of the 
burned area, will be the subject of 
the third session, with Dickinson W. 
Richards, Jr., presiding. The after- 
noon session of November 3, A. R. 
Dochez presiding, will consider the 
further care of the burn patient, 
with papers on infections in burns, 
nutritional care, and methods of 
early debridement of burn wounds. 
The final session, William S. Stone 


presiding, will discuss the plastic 
repair of burned areas, and disaster 
problems and civil defense planning. 
A general summary of the sympo- 
sium will be given by Everett Evans, 
chairman of the council’s Subcom- 
mittee on Burns. 

The sessions are open to persons 
having a professional interest in 
burn research or responsibility for 
medical preparedness in military or 
civil defense. Advance registration 
is not required, but those planning 
to attend should notify the Secre- 
tary, NRC Division of Medical Sci- 
ences, 2101 Constitution Ave., Wash- 
ington 25, D. C. 


Data on Chemicals for Ceramic 
Use can be obtained from the Publi- 
cations Office of the NRC for $5.00. 
The bulletin was compiled by the 
council’s Committee on Chemical 
Data for Ceramists, and lists more 
than 3,000 substances of interest in 
ceramics. In addition to the name, 
formula, formula weight, and color 
of the compound, each listing in- 
cludes such information as the den- 
sity, melting point, boiling point, 
sublimation point, decomposition 
temperature, refractive index, erys- 
tal form, and available x-ray diffrac- 
tion data. 


An annotated bibliography on 
dolomite is available without charge 
from the Division of Geology and 
Geography of the NRC. The com- 
pilation, containing more than 590 
references on dolomite and dolomitic 
minerals, was prepared by Virginia 
Edith Clee, of the University of Wis- 
consin, under the auspices of the di- 
vision’s Committee on Sedimenta- 
tion. 


A Survey Report on Basic Prob- 
lems of Underwater Acoustics Re- 
search is available without charge 
from the Publications Office of the 
NRC. The report was prepared by 
the Panel on Underwater Acoustics 
of the council’s Committee on Un- 
dersea Warfare. The report con- 
siders the generation and reception 
of underwater sound, including 
transducer types; standards and 
calibration methods for measure- 
ments; ambient noise, soniferous 
marine life, and noise from ships; 
transmission and scattering of un- 
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derwater svund; fluctuations in un- 
derwater sound; and the recognition 
of underwater sounds. 


Meetings and Flections 


The Coordinating Council for 
Cerebral Palsy will conduct a two- 
week institute beginning November 
6, for qualified physicians and nurses, 
and for physical, occupational, and 
speech therapists, social service and 
guidance workers, and teachers. Lec- 
tures, clinical demonstrations, and 
seminars wil] be included. Oppor- 
tunities for a three-month in-service 
training course will be available to a 
limited number of physicians and 
therapists, after the institute. Fur- 
ther information may be obtained 
from Miss Marguerite Abbott, Ex- 
ecutive Director of the Council, 270 
Park Ave., New York 17. 


The 46th annual meeting of the 
American Society of Refrigerating 
Engineers will be held in New York 
City, December 3-6, at the Hotel 
Commodore. Clarence A. Mills, pro- 
fessor of experimental medicine, Uni- 
versity of Cincinnati, and Vilhjal- 
mur Stefansson, arctic explorer and 
author, will be among the speakers. 
Plenary technical sessions of the 
convention will be held Monday, 
Tuesday, and Wednesday mornings. 
Conferences on specialized aspects 
of refrigerating engineering are 
planned. 


The 1950 convention of the Asso- 
ciation of Military Surgeons of the 
United States will be held November 
9-11, at the Hotel Statler, New York 
City. The programs will deal with 
civil defense, the defense role of the 
physician, aviation medicine, reha- 
bilitation, military medicine, surgery, 
sanitation, and discussions on the 
use of the newest therapeutic and 
prophylactic agents in emergency 
conditions. Provision has been 
made for section meetings of dental, 
nursing, veterinary, and other spe- 
cialty groups. 


The Mineralogical Society of 
America will hold its annual meet- 
ing in conjunction with the annual 
meeting of the Geological Society 
of America at the Hotel Statler, 
Washington, D. C., November 16-18. 


October 20, 1950 


The Institute of Physical Medi- 
cine and Rehabilitation of the New 
York University-Bellevue Medical 
Center will give a four-week’s ad- 
vanced course in physical rehabilita- 
tion methods for physical therapists 
from November 27 to December 22, 
January 8-February 2, and April 9- 
May 4. The sections of the courses 
are severe disabilities and their re- 
habilitation, skills and methods of 
functional activities, and clinical ex- 
perience. The tuition fee is $62. 
Applications and requests for further 
information should be sent to Miss 
Edith Buchwald, Director of Re- 
habilitation Courses for Physical 
Therapists, Institute of Physical 
Medicine and Rehabilitation, 325 E. 
38th St., New York 16. 


The American Academy of Dental 
Medicine will hold its annual mid- 
winter meeting at the Hotel Statler, 
New York City, on December 3. 

Lectures and round-table discus- 
sions on dental-medical subjects will 
follow a business session. All mem- 
bers and interested dentists and phy- 
sicians are invited. For program 
and reservations write Dr. William 
M. Greenhut, National Secretary, 124 
East 84th St., New York 28. 


The American Academy of Op- 
tometry will hold its annual meeting 
December 16-19 at the Drake Hotel 
in Chicago. There will be four 
days of technical papers, and sec- 
tion meetings on aniseikonia, con- 
tact lenses, and orthoptics. The 
annual round-table banquet will be 
held the evening of December 18. 
Henry A. Imus, Office of Naval Re- 
search, Washington, D. C., will be 
the banquet speaker. 


The Archaeological Institute of 
America will hold its annual meet- 
ing on December 27-29 in Toronto, 
Ontario, with headquarters at the 
Royal York Hotel. 


The American Society for Horti- 
cultural Science elected the follow- 
ing officers for the year 1950-51 at 
the annual business meeting at Co- 
lumbus, Ohio, September 11, 1950: 
president, A. F. Yeager, University 
of New Hampshire; vice president, 
Kenneth Post, Cornell University ; 
and secretary-treasurer, Freeman 8. 


Howlett, Ohio Agricultural Experi- 
ment Station, Wooster. The next 
meeting of the organization will be 
held at the University of Minnesota, 
Minneapolis, in 1951. 


The Mycological Society of Amer- 
ica elected the following officers at 
its annual meeting in Columbus, 
Ohio: president, K. B. Raper, North- 
ern Regional Research Laboratory, 
Peoria, Ill.; vice president, J. C. Gil- 
man, Iowa State College; secretary- 
treasurer, Leland Shanor, Univer- 
sity of Illinois; and councilors, A. H. 
Smith, University of Michigan, and 
Roderick Sprague, Washington State 
College. 


Social physies will be the subject 
of a discussion at the December, 
1950, meeting of the American As- 
sociation for the Advancement of 
Science, at Cleveland, Ohio. The 
program will be sponsored jointly 
by Section M (Engineering) and 
Section K (Social Science). 

Four papers, to be presented De- 
cember 27, at the Allerton Hotel, 
are: ‘‘What is Social Physies?’’— 
John Q. Stewart, Princeton Univer- 
sity; ‘‘Dynamies of Economic 
Growth’’—W. F. Sutherland, To- 
ronto Hydro-Electrie System; ‘‘ Di- 
mensional Analysis in Social Physics 
(with Testing of Gravitation Dimen- 
sions) ’’—Stuart Carter Dodd, Uni- 
versity of Washington; and ‘‘The 
American Chemical Industry—Em- 
pirie Regularities in its Production, 
Distribution, Competition, and Prod- 
uct Distribution’’—George Kingsley 
Zipf, Harvard University. 


Three courses in the techniques 
ot using radioisotopes in research 
will be given by the Special Train- 
ing Division of the Oak Ridge Insti- 
tute of Nuclear Studies during the 
winter and spring of 1951. Dates 
for the courses are: January 8—-Feb- 
ruary 2, February 19—-March 16, and 
April 16—May 11. 

The courses are designed to ac- 
quaint research workers with the 
safe and efficient use of radioisotopes 
in research, and will consist of lab- 
oratory work, lectures on laboratory 
experiments, general background lec- 
tures, and special-topie seminars. 
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Experiments will be conducted cover- 
ing the use and calibration of in- 
struments, the purification and sep- 
aration of radioactive materials from 
inert and other radioactive materials, 
measurement and use of carbon 14, 
pile activations, radioautographs, 
and the like. Seminars will include 
such topics as the use of radioiso- 
topes in animal experimentation, use 
of radioisotopes in human beings, 
principles and practice of health 
physics, design of radiochemical lab- 
oratories, and effect of radiation on 
cells. 

The Special Training Division can 
accommodate 32 participants at each 
of the three courses. A registration 
fee of $25 is charged, and partici- 
pants will bear their own living and 
traveling expenses. Additional in- 
formation and application blanks 
may be obtained from Dr. Ralph T. 
Overman, Chairman, Special Train- 
ing Division, Oak Ridge Institute of 
Nuclear Studies, P. O. Box 117, 
Oak Ridge, Tenn. 


The Registry of Rare Chemicals, 
35 West 33rd St., Chicago 16, Til. 
lists the following wanted chemicals: 
cuprous acetate, zinc ammonium ni- 
trite, molybdenum silicide, barium 
ferrocyanide, silver chlorate, potas- 
sium hexaniobate, tetracosane, alpha- 
bromoisocaproyl bromide, hemimel- 
litie anhydride, vinyl fluoride, 2,3- 
dichlorodiphenylamine, 2-methyl-5-n- 
butyl pyridine, 4-chloro-1,2-dimer- 
captobenzene, chloropentafluoroeth- 


ane, methylene fluoride, norephe- 
drine, 6,7-dichloro-9-ribityl-isoalloxa- 
zine, D-epigalactose, vulbocapnine, 
galactoflavin, and 1,1,1-tribromoe- 
thane. 


The New York Botanical Garden 
-H. R. Kunhardt expedition has 
left for Venezuelan Guiana for 
studies in the Guayana Highlands. 
Explorations will be concentrated in 
the Orinoco headwaters, and studies 
will be made particularly of Hauma- 
cari and Yacapdna, two of the 
sandstone plateads. Neither has 
been explored botanically, and, as far 
as is known, Haymacari has never 
been sealed. Basgett Maguire, cur- 
ator of the Botagical Garden, left 
September 23 and ‘will later join the 
British Guiana Fotest Department in 
an expedition to the easternmost end 
of the Pacaraima Range, terminat- 
ing with the Kaieteur Plateau. Mrs. 
William Phelps, Jr., of Caracas, has 
been appointed a New York Botani- 
eal Garden collaborator for Vene- 
zuelan botany, in recognition of her 
assistance in studies of the Guayana 
Highlands. 


Nuclear charts showing approxi- 
mately 325 new kinds of atoms dis- 
covered or created during the past 
two years by American scientists are 
available from Westinghouse Elec- 
trie Corporation’s School Service 
Department. The charts, a revision 
of those published in 1948, are 
printed in color on heavy stock, and 
consecutively portray the basic par- 


New General Electric Research Laboratory at “The Knolls,” near Schenectady, 
N. Y., was dedicated on October 9 in the presence of members of the National 
Academy of Sciences, which for the first time in its 88-year history, held its ses- 
sions in an industrial laboratory. (Abstracts of all the papers presented at this 
meeting are being printed by Science in its October 13 and October 20 issues.) 
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Beginning with this issue, 
ScIENCE will adopt the system 
of abbreviation used in the 
List of Periodicals Abstracted 
by Chemical Abstracts. Cita- 
tions of literature will not 
necessarily be arranged in 
alphabetical order, but may 
be listed, by number, in the 
order of their mention. In 
the subsequent issues of the 
present volume, there will be 
some discrepancies in style 
because of the number of 
articles already in type. 


ticles in nuclear physics; how atoms 
are put together; natural and man- 
made nuclear reactions; methods of 
detecting and measuring atomic en- 
ergy; fields of application; and the 
major engineering and scientific con- 
tributions to nuclear science. Fur- 
ther information may be obtained 
from Louis M. Stark, School Service 
Department, Westinghouse Electric 
Corporation, East Pittsburgh, Pa. 


Organized science at the world- 
wide level reaches its apex in the 
International Council of Scientific 
Unions, a federation of 10 separate 
international unions, and of the prin- 
cipal academic or research councils 
of 42 countries. ICSU, an inde- 
pendent and private organization, 
has a working agreement with 
Unesco whereby the latter makes 
annual appropriations of some $200,- 
000, thus providing for a permanent 
staff and for grants to various union 
projects. President of ICSU is A. 
Von Muralt, and the general secre- 
tary is F. J. M. Stratton, of Gonville 
and Caius College in Cambridge, 
England. The union has recently 
issued a descriptive bulletin outlin- 
ing the work of the member unions. 
Copies may be obtained from Pro- 
fessor Stratton. 

The international unions compris- 
ing ICSU represent astronomy, biol- 
ogy, chemistry, crystallography, ge- 
odesy and geophysics, geography, 
history of science, mechanics, phys- 
ies, and radio. The Executive Com- 
mittee, of some 20 members, meets 
annually, and the General Assembly 
convenes once every three years. 
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New material for chemists and neurologists— 


ORGANOPHOSPHORUS 
COMPOUNDS 


CHEMICAL 
THERMODYNAMICS 


The TRANSMISSION of 
NERVE IMPULSES at 
NEUROEFFECTOR JUNCTIONS 
and PERIPHERAL SYNAPSES 


By Gennapy M. Kosotaporr, Alabama Polytechnic In- 
stitute. Offers a complete review of the preparation and 
properties of the organic compounds of phosphorus. Each 
chapter covers a separate class of compound and follows 
the same general plan: a brief introductory statement; a 
compilation of the synthetic methods applicable to that 
type of compound; a summary of the general physical and 
chemical properties; a list (complete to January, 1950) of 
all authentic compounds of that type with an indication of 
which method of synthesis is used for each substance; and 
pertinent references to the literature on individual com- 
pounds and synthetic methods. October 1950. 376 pages. 
Illus. $7.50. 


By Freperick D. Rossini, Carnegie Institute of Tech- 
nology. Presents the fundamental laws of thermodynam- 
ics, shows how valid general relations are derived from these 
laws, and describes the application of chemical thermody- 
namics to physical processes and chemical reactions. The 
first five chapters are devoted to necessary background 
material. The next 25 give a substantially complete pic- 
ture of modern chemical thermodynamics. The last five 
treat special applications, illustrative calculations, and 
sources of chemical thermodynamic data. August 1950. 
514 pages. Illus. $6.00. 


By Arturo RosENBLUETH, Instituto Nacional de Cardio- 
logia de México. This monograph presents in systematic 
form the knowledge of chemical transmission at the junc- 
tions of motor nerves with striated muscles and at the 
synapses in autonomic ganglia. Although many features of 
the transmission in peripheral synapses remain obscure and 
their interpretation in many instances has not gained general 
acceptance, the author believes that sufficient knowledge 
has been gathered to justify an attempt to elaborate a 
theory of the mechanics of peripheral synaptic transmission. 
October 1950. 325 pages. Illus. $6.00. 


Another of the Methuen Monographs on Physical Subjects— 


PHOTONS and 
ELECTRONS 


Send for copies on approval 
JOHN WILEY & SONS, Inc. 


October 20, 1950 


By K. H. Sprinc. Gives a brief account of the main ways 
in which electrons interact with radiation, laying particular 
emphasis on phenomena associated with high energies. In 
the introductory chapter, an attempt is made to give some 
idea of the “physical” nature of the problems involved. In 
later chapters, other theoretical ideas are introduced. 
October 1950. 108 pages. $1.75. 


440 Fourth Avenue, New York 16, N. Y. 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 


for investigational use: 


HYALURONIDASE 
HYALURONIC ACID 


HIGHLY POLYMERIZED 
DESOXYRIBONUCLEIC ACID 


Mirsky and Pollister, J. Gen. Phys. 30, 117, (1946) 


CRYST, DESOXYRIBONUCLEASE 


Kunitz, M., }. Gen. Phys. 33, 349 (1950) 


CARBOXY PEPTIDASE 
Anson, M. L., J. Gen. Phys. 20, 663 (1937) 
(Cakes & 


CRYSTALS 


other new products also available 
WRITE FOR NEW DESCRIPTIVE PRICE LIST 


WORTHINGTON BIOCHEMICAL 
LABORATORY 


Freehold, New Jersey 


NOTICE... 


to ALL Scientific 

® MANUFACTURERS 
® SERVICERS and 

SUPPLIERS ... 


Your advertisement in the DECEMBER 
8th “PRE-CONVENTION ISSUE” of 
SCIENCE will produce RESULTS 
because .. . 


@ This issue will be of direct interest to the more than 
33,000 readers of SCIENCE. It will contain an outline 
of the symposia to be presented; a complete descriptive 
listing of all commercial exhibits; an agenda of ia- 
tion business matters which are to be discussed; a con- 

msed current financial statement of the AAAS; plus a 
summarized preview of the ms of all the 17 AAAS 
sections and participating scientific societies at the AAAS 
meeting in Cleveland. 

@ Due to its timely importance, extra copies of this issue 
will be distributed in advance of, and during these meet- 
ings—for which there will be NO increase in advertising 
rates. 

@ As in past years this Special Issue will be an exceptionally 
productive advertising medium. 

Final closing date is November 10 for “‘copy-to-be-set”; 
November 24 for complete plates. DON’T DELAY—send 
your ad copy or space reservation NOW! 


* 1 page—$180.; /% page—$100.; % page—$55. 
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PHOTOMICROGRAPHY 
with the new VISICAM 


ECONOMICAL 
black & white 
and color 35- 
mm photomicrographs. 
The VISICAM available 
with roll film carrier or 
the ““SINGLE- 
SHOT” back. 

At leading scientific 


supply houses, or 
write direct to: 


SPECIALISTS 854 So. Figueroa St. 
SCIENTIFIC & OPTICAL Los Angeles 14, Calif. 
INSTRUMENTS 


Recent Publications 


CARNEGIE INSTITUTION OF WASHINGTON 
WASHINGTON 5, D. C., U.S.A. 


Publ. 

No. 

549 Perret, Frank i Volcanological Observa- 
tions. 1950. rto, wg pp., frontispiece, 117 figs. 


$5.00 paper; $5.50 cloth 


552 Bridges, Calvin B., and Katherine 8S. Brehme. 
The Mutants of Drosophila Melanogaster. Second 
rinting 1950. Octnvo, 257 pp., 3 pls., 128 figs. 

fr 25 paper; $1.75 cloth. 


588 Smith, A. Ledyard. Uaxactun, Guatemala Excava- 
tions of 1931-1937. 1950. “Guarte, vii + 108 25 
frontispiece, 141 figs., 2 maps. $9.60 paper; 


cloth 
589 Thompson, J. Eric S. Maya H hic Writ- 
ing: Introduction. 1950. +347 pp., 


frontispiece, 64 figs. $7.00 paper; $7.50 cloth. 


Year Book 48. 1 July 1948-30 June 1949. Reports on 
current research trom all the departments of the 
Institution. 1950. Octavo, xxxvi+14+258 pp. 
$1.00 paper; $1.50 cloth. 


The Carnegie Institution of Washington, 1530 P Street 
N.W., Washington 5, D. C., has published some 900 
volumes covering the wide range of its researches. 
Orders may be placed direct or through regular deal- 
ers. Advise subjects in which you are interested, and 
catalogue will be sent upon request. 


IMPORTANT 
NEW 
another || DISCOVERY 


their Vision, 
Chemical Senses, 
and Language 


By KARL VON FRISCH, 
Professor of Zoology, University of Munich 


@ Here is the first complete statement available 
in English of the evidence accumulated by Karl 
von Frisch and his associates for the existence of 
a communication system in insects by which com- 
plex topographical information can be conveyed 
rapidly and with surprising accuracy, from one in- 
sect to another. 

The highly interesting behavior of honeybees is 
described in non-technical terms, with special refer- 
ence to the sensory capabilities of these industrious 
insects—their ability to see colors, to taste their 
food, and to discriminate between the scents of 
many different flowers. With this survey of the 
senses of bees as a physiological basis, the author 
explains how he was led step by step to discover 
the communications system of “language” used by 
bees to report the location of food to other bees in 
the hive. All statements are meticulously sup- 
ported by clear descriptions of ingenious experi- 
ments performed by the author and his colleagues 
with individually marked bees living in glass-walled 
observation hives. 

This illuminating book is based upon lectures 
given under the sponsorship of the Rockefeller 
Foundation and 15 leading American universities 
during the spring of 1949. The original lectures 
have been supplemented by additional material 
providing more detailed accounts of many crucial 
experiments, by an appendix devoted to more 
recent investigations carried out by the author in 
1949 and 1950, and by a complete bibliography. 


137 PAGES, 61 ILLUSTRATIONS. $3.00 


CORNELL UNIVERSITY PRESS 
124 Roberts Place, Ithaca, New York 


October 20, 1950 
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PHOTOVOLT 


Line-O ted Electroni 
MULTIPLIER-PHOTOMETER KARL LAMBRECHT 


Mod. 520-M 4318 N. Lincoln Ave. @ Chicago 18, Ill, 


CRYSTAL-OPTICS 


Specialist in the fabrication of Crystal 
Optics. Many Nicol Type Prisms de- 


For the exact measurement 
of extremely low light values livered from stock. Limited manufac- 


down to 1/10,000 microlumen. 
Write for Bulletin #360 to 


PHOTOVOLT CORP. 


$5 Madison Ave. New York 16, N. Y. 


DENTAL CARIES and FLUORINE 


72 x 102, clothbound, double column, XI + 111 pages 
FROM THE CONTENTS: 


turing facilities for both Crystal & Pre- 
cision Glass Optics available. 


H. Trendley Dean Epidemiological Studies in the United States 

Robert Weaver Epidemiological Studies in the British Isles and India 

T. Ockerse Fluorine and Dental Caries in South Africa 

Philip Jay and Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 


Francis A. Arnold, Jr. and Non-Fluoride Areas 
Wallace D. Armstrong Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 
Harold C. Hodge and Experimental Caries and a Discussion of the Mechanism of Caries 
Reidar F. Sognnaes Inhibition by Fluorine 
F. J. McClure Nondental Physiological Effects of Trace Quantities of Fluorine 
B. G. Bibby Topical Applications of Fluorides as a Method of Combatting 
Dental Caries 
Francis A. Arnold, Jr. = Possibility of Reducing Dental Caries by Increasing Fluoride 
ngestion 
Abel Wolman Fluorine and the Public Water Supply 


Published in 1946, this volume is attracting increasing atten- 
tion today. $3.50—Cash order price to AAAS members $3.00 


TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


DENTAL CARIES AND FLUORINE | City ................ 
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a rare 


Paper Partition 


CHROMATOGRAPHY 
Equipment 


Cabinets, 
Cylinders G Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


CHROMATOCAB 


Model B250 


© Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 
UNIVERSITY APPARATUS COMPANY 
Dept. H ® 2229 McGee Avenue ® Berkelcy 3, Calif. 


simple 
hand torch 


permits adaptation 
to all gases 


Mis 


Eliminating the necessity of 

acquiring additional torches for . 
infrequent or specialized re- . 
quirements, the Hoke Multi- 
Use Unit can be safely used 
for working Pyrex glass and 
quartz, silver soldering, lead 
burning, ampoule sealing, etc. 
Designed with “one hand 
finger tip control.” its flames 
are instantly adjustable as to 
the size and intensity. 

Its mixing chamber com- 
ponents are readily accessible. 
Removal of a single hex nut 
permits the interchange of in- 
jectors and mixing discs. By 
suitable selection of these com- 
ponents, manufactured or nat- 
ural gas, acetylene, hydrogen Hoke jewel Torch 
and other gases may be used 


in combination with either oxygen or air. 


Constructed from bar and forged brass 
and finished in nickel. 


For Complete Information 
Write for Folder S-10 


HOKE, INC. @ ENGLEWOOD, N, J. 


BOOKS 


Scientists Are Talking About 


Respiratory Enzymes 
by University of Wisconsin Biochemists 
Henry A. LarpDy, Editor 


Each chapter is written by a specialist! $4.50 


Experimental Embryology 
by Roberts Rugh, Columbia University 


“A magnificent piece of work!” 
G. R. DE BEER, 


University College, London $6.00 
Manometric Techniques and Tissue Metabolism 
by Umbreit, Burris, Stauffer and Associates 

A Collaborative Effort of 

13 Well Known Biochemists! $4.00 

One Family: Vitamins, Enzymes and Hormones 
by BENJAMIN HARROW, City College of New York 

An unusually informative new book! $2.00 


BURGESS PUBLISHING COMPANY 
424 S. Sixth St. ¢ Minneapolis 15, Minnesota 3 {: 3 


Ne. du. $1.40 each 
Less 10% on 6 dozen or more. 
An excellent elementary set. Other popular sets listed in 
our catalogue. Write for copy if you do not have one. 


No. 32B. BARNES DISSECTING MICROSCOPE .. $4.00 ea. 
Wood block with 10X magnifier—screw focus. 


THE GRAF-APSCO COMPANY 
5868 Broadway Chicago 40, Ill. 
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Personnel Placement 


The Market Place 


and REQUIREMENTS 
r “PERSONNEL PLACEMENT” Ads 


1. Rate: gh per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 10 words (e. — a s 
word ad, plus a “Box Number”, equals 35 wor . 

ads wili be set in regular, uniform style, without _ 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers’ 

2. Advance Payment: All Personnel Placement ads, classi- 
fled or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


YOUR AD HERE will produce 
HIGH RETURNS at low cost 


e For “Charges and Requirements” 
see page 14, October 13th issue 


BOOKS 


POSITIONS WANTED 


Bacteriologist—M.S. degree, B.S. in Chemistry, desires position 
in Food, Dairy or other industry. Box 315, SCIENCE. x 


Bacteriologist: Age 27, M.Sc. 1950. Parasitological and Sero- 
logical background. Desires position with | een house in 
New York City area. Box 316, SCIENCE x 


Bacteriologist: Male, B.S. University of Illinois, ience Public 
Health Boeristes . Desire position any field Midwest, South 
Box 318, SCIE)D x 


Fishery Biologist: Ph.D., age 31, married. Desires permanent 
position with state conservation agency, college, or research co- 
operative unit. Experience. Box 319, SCIENCE. x 


Physician seeks opportunity in medical research and teaching; 
Ph.D. degree (Physiology, Sucsnascianr). several years’ teaching 
experience ; _ years, director, research foundation; for further 
information, please write Science Division, Medical Bureau (Bur- 
neice lou Director) Palmolive Building, Chicago. x 


Are YOU seeking — ? 


REPLIES received from ONE 
classified ad in SCIENCE . 
YOUR ad here will get RESULTS @ 


For “Charges & Requirements” see above 


POSITIONS OPEN 


—. e Industrial Company in Midwest seeks Plant Physiologist 

iologist yen conversant in Enzyme Chemistry for 
stud y of grain problems. Germination. Enzyme Development, 
etc. Excellent opportunity. Box 317, SCIENCE. R11/3; 11/17 


Positions open: 
(a) Biochemist; preferably with Ph.D. and, also, bacteriologist, 
trained in chemistry; research laboratories, large industrial com- 
pany; Chicago area. (b) Director of teaching program in ex- 
perimental foods; strong background in organic and physical 
chemistry. a uired; will consider Ph.D. in chemistry interested in 
workin ome Economics school; teachin experience essen- 
tial; iddle Western college. (c) Public hea’ ‘ith engineer; mini- 
mum three years’ experience, preferably in tropical or backward 
countries, required; $6,000, maintenance, other prerequisites ; 
Arabia. (d) Radiologist certified in om ~ ys therapy to take 
charge of isotope laboratory; Midwest. (e) Health educator to 
serve as program secretary, state organization; duties include 
serving several program committees, working with other health 
joint projects ; $5,000-$6,000. (f) essor of pharma- 
colog Rastern medical college; h_ medical degree pre- 
ferre wh consider man or woman with Ph.D. degree and teach- 
ing, research experience. S$10-3 Science Division, Medical Bureau 
urneice Larson, Director) Palmolive Building, Chicago. x 


RESEARCHES ON FUNGI | 
The Sexual Process in the Uredinales 
Vol. Vil... . by A. H. Reginald Buller 


This is the last volume of the late Professor 
Buller’s monumental work on Fungi. Of in- 
terest to all scientists. Foreword by Dr. 
Joseph A. Pearce, President of the Royal 
Society of Canada which sponsored the pub- 
lication of the volume. $13.50 


UNIVERSITY OF TORONTO PRESS @ 
@ TORONTO 5, ONTARIO, CANADA 


Your sets and files of scientific journals 
are needed by our library and institutional omenee. Please send 
us lists and description of ical files y to sell 
at high market prices. J. S. CANNER AND ‘COMP Y. 909 

Boylston Street, Boston 1 15, Massachusetts. tf 


DAPHNIA—A revision of the North American species of the 
cladoceran genus Daphnia. By Rufus W. Kiser. Price $2.00. 
THE CALLIOSTOMA COMPANY, 1904 E. 52nd St., Seattle 
5, Washington. 10/27 


— YOUR PERIODICALS 


We need Complete Sets, Runs, Volumes and Single numbers. 
CASH IN on your periodical accumulations NOW! 
COLLEGE —py «4 SERVICE @ Dept. A, Box 311, N. Y. 3 


iso send us your list of wants 


WANTED TO PURCHASE: 

SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 


WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Send us your Lists of ti 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and ‘a titles are wanted 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


PROFESSIONAL SERVICES 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


gE. MAGCHLETT & see 
218 East 23rd St. ‘ork 10, 
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The Market Place 


The Market Place 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


for laboratory and 
A complete line of standard laboratory 


THE PANRAY CORP. 


QUARTZWARE 


Also custom fabricating to meet your requirements. 
For particulars, write: Quartzware Division 


340 Canal Street, New York 13, N. Y. 


ware. 


WHITE RATS 40c 


Rabbits, Cavies, White M 
Write 


J.B. STO OCKER 


for 


@ MICROSCOPES 
@ MICROTOMES 
@ REFRACTOMETERS 
Equipment for Photomicrography 
Write to 


ERIC SOBOTKA CO. © West 424 Street 


EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
HOELTGE BROS., Inc. 


Write for 1950 Catalog 


ANIMAL CAGES AND ACCESSORY 


1919 Gest St. Cincinnati 4, Ohio 


@ AMINO ACIDS e 

PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 

144 North Hayworth Avenue Los Angeles 36, California 


GOLDEN HAMSTERS 
e be well-fed, virgin; 4-6 wks. $3.60 doz.; 
wks. $4.20 doz.; over 8 wks. $5.40 doz. 30° 


F. CG. ie @ 6120 Ellis Ave. @ Chicago 37, Ill. 


Pioneers in development of the 
standard laboratory rat 


SPRAGUE-DAWLEY, INC. 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


STAINS 


LABORATORY ANIMALS DOGS RATS RABBITS 


CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


® Guaranteed suitable for your needs. 
Reasonably priced—Dependable service 


JOHN C. LANDIS + Hagerstown, Md. 


WEATHER INSTRUMENTS 


send $.10 in stamps for catelog 
SCIENCE ASSOCIATES) 
BROAD ST., PHILADELPHIA 


“Your animal is half the experiment’ 


SWISS ALBINO MICE—— 
ALBINO -W RATS 


P. O. BOX 331 
BANK, 


albino farms * 


N. J. 


Cargille MICRO BEAKERS 


For direct weighing of small quantities of oils 8 

capacity 1 —y and fats for lodine Number . 
terminations (drop the glass beaker and sam- 

ple into the solution). Py 

~ 


For semi-micro procedures. 
15 for $1.00 Gross $7.50 
. P. CARCILLE s) 
118 Liberty St. lew York 6, N. Y. 


PARASITOLOGICAL PREPARATIONS 
@ high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


BLUE TETRAZOLIUM (BT) 


3,3’-Dianisole bis-4,4’-(3,5-diphenyl) tetrazolium chloride] 
or staining in vivo ‘and in vitro oxidation-reduction systems 


Descriptive Literature and Prices on Request 


DAIJAC 3430 Wenderson st. chicago 18, 


© HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. ©. 5th 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
conte in stock. Write or phone PLaza 7-8171 for complete 
price list. 


7W 
BIOS LABORATORIES, INC. Sires. 
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HOTEL RESERVATIONS 


117th AAAS MEETING 
Cleveland, December 26-30, 1950 


The list of hotels and the reservation coupon below are for your convenience in 
making your hotel room reservation in Cleveland. Please send your application, not 
to any hotel directly, but to the Housing Bureau of the Cleveland Convention and 
Visitors’ Bureau to avoid delay and confusion. The experienced Housing Bureau will 
make assignments promptly and the hotel will send a confirmation directly to you in 
two weeks or less. Please plan to share a room with a colleague. In addition to 


economy, this will insure ample accommodations for all in the downtown hotels. Mail 
your application now to secure your first choice of desired accommodations. 
HOTELS AND RATES PER DAY 
Hotel* Single Double Twin-Bedded Suites 
STATLER $4.00-$8.00 $7.00-$10.00 $8.50-—$12.50 $17.00-—$23.00 
HOLLENDEN $3.50-$8.00 $5.50-$10.00 $7.00-$12.00 $12.00-$22.00 
CARTER $4.00-$6.50 $6.00 -$10.00 $7.00-—$10.00 $18.00-$25.00 
ALLERTON $3.50-$7.00 $6.00-$ 9.00 $6.00-—$10.00 $10.00-$20.00 
$2.50 RW $4.00 RW 
AUDITORIUM $3.50—$5.00 $5.50-$ 7.50 $7.50 $12.50-$26.00 
OLMSTED $3.00-—$6.00 $5.00-$ 9.50 $7.00—$ 9.50 $10.00-$15.00 


Prices are subject to change, but are not likely to do so. 
RW means running water only—no private bath. 


*A list of the headquarters of each society and section is under Association Affairs, SCIENCE, 
August 25 and in THe Scientiric Montuty for September. 


THIS IS YOUR HOTEL RESERVATION COUPON - - - - - - - - 


Mrs. Louise D. Perkins, Director 

Housing Bureau 

Cleveland Convention and Visitors’ Bureau, Inc. 
511 Terminal Tower 

Cleveland 13, Ohio 

Please reserve the following accommodations for the 117th Annual Meeting of the AAAS: 


TYPE OF ACCOMMODATION DESIRED 


Date of Application ......... 


Rate. 

Suite Rate Number in Party... 

Single Room... Sharing this room will be: 
persons............. 


(Enumerate and attach list giving name and address of each person, including yourself) . 
CHOICE OF HOTEL 


First Choice Second Choice... 


DATE OF ARRIVAL 


Third Choice 


EPARTURE DATE... 
(These must be indicated) 


SIGNED 


(Please print or type) 
ADDRESS 


(Street) (State) 


(City and Zone) 
Mail this now to the Housing Bureau. 


Rooms will be assigned and confirmed in order of receipt of reservation. 
Hotels will confirm directly in two weeks or less. 
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SELECTIVE a, 8, AND y COUNTING 2 GEOMETRY * NO 
WINDOW ABSORPTION AUTOMATIC PREFLUSH * NO 
"'TUBE AGING"’ ¢ NEGLIGIBLE COINCIDENCE LOSS COUNT- 
ING RATE LIMITED ONLY BY SCALER * NO SPURIOUS 
PULSES © LOW BACKGROUND ¢ ADAPTABLE TO GEIGER 

AS WELL AS PROPORTIONAL COUNTING 


The Tracerlab Windowless Flow Counter and Pulse Amplifier together constitute one of the : 
simplest, fastest, and most reliable proportional counters for use with commercial scalers. The a 
Windowless Flow Counter may also be used separately for high efficiency Geiger counting of weak 
beta emitters or very low specific activity radioisotopes. 


The absence of spurious pulses and negligible coincidence loss even at very high counting rates, 
which are inherent advantages of counting in the proportional region, combine with the absence 
of window absorption, the highly reliable pulse amplification, and the low background of this 
counter to make this unit one of the most useful in the field of radioactivity measurement. a 


For further details write for Bulletin $-29 


Western Division 
2295 San Pablo Ave., Berkeley 2, California 
New York Office 
General Motors aoe 1775 Bway, N. Y. 19 
Midwest Office 
LaSalle-Wacker Bldg., 22] N ‘LoSolle, Chicago 


TRACERLAB INC., 130 HIGH STREET, BOSTON-10, MASS. 
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RESEARCH POLARIZING LARGE POLARIZING 
MICROSCOPE No. P37A 


During the past five years two Spencer 
Polarizing Microscopes have been 
regularly equipped with Polaroid 
polarizers and analyzers. These have 
proven so successful that we are now 
offering a complete line of instru- 
ments with polaroid elements. This 
means substantial savings to you, 
whether you buy the simplest or most 
elaborate. Experience has shown that 
performance is outstanding in every 
respect—durability, resistance to 


MICROSCOPE No. P39A 


POLARIZING MICRO- POLARIZING MICRO- 
SCOPE No. P41AC SCOPE No. P40AC 


heat, sensitivity of extinction point, 
image contrast, and freedom from 
residual color. Spencer Polarizing 
Microscopes with Ahrens prisms are 
still available. Choose your polariz- 
ing microscope from this extensive 
line of American-made instruments 
for assurance of finest performance 
and readily available service. Ask 
your AO Spencer Distributor to show 
you the new microscopes with Po- 
laroid elements, or write Dept. K3. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Precision Oplical Instruments for over 100 Years 
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